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CHAPTER I 
INTRODUCTION 
In recent years considerable interest in the concepts 
of body composition has arisen. This is especially true in 
the area of body fat research, as it is one of the major var-
iables associated with changes in body composition. It is 
directly affected qy nutrition, exercise and disease. Fat 
deposits cont.rol much of the bodily capacity for energy ex-
penditure, external conformationand appearance, and have a 
profound effect upon personality and emotional set. 
Some :confusion 'in the research methods of quantitative 
measuring and interpreting in this area has resulted. Of 
the various procedures devised to measure fat content, the 
skinfold method based on the use of constant tension calipers 
has greatly improved the measuring technique. 
Through the use of these improved technique~ it is the 
intent of this study to ascertain important specific anthro-
pometrical measurements in adolescent · boys,and relate them 
to the normal· range of individual variation encountered at 
their age. As body fat measurement serves as an aid to 
evaluation of physical status and growth progress, the data 
obtained in this research will become helptul at subsequent 
-1-
l3o~ton Univers it;r 
SchoCYl of Ed.ucat i crn· 
l.ibrar~ ,__.. 
examinations when compared with new data in leading to the 
recognition of unusual progress in growth, 
Definition of terms used,--
Anthropometric, Relating to the measurement of 
1:1 proportions of the human body, 
Skinfold. Represents skin plus subcutaneous y 
2 
tissue, Thickness of skin plus fat contain-
2/ 
ing tissue. 
Subcutaneous fat. Certain fat.ty tissue between 
skin layer and muscle. In adult man 17 per 
cent o.f the body weight is subcutaneous tissue 
(skin plus fat), 6 per cent is skin and 11 per 
cent is body fat. SUbcutaneous tissue is 24 
!!I 
per cent of the body weight in women, 
Girth. The measure around anything. The distance 
!jj 
around a body. To encircle - circumference. 
!/Webster:s Dictionary, World Publishing Company, New York, 
1954 .. p. 43. 
s/Ancel Keys and Josef Brozek .. "Body Fat in Adult Man," 
Physiological Reviews (July, 1953), 33:256. 
2/Stanley Marion Garn, "Fat Patterning and Fat Intercorrela-
tions in the Adul-t Male," Huma·n BiologY (February 1954), 26: 
62. 
~Keys and Brozek, op, oit, .. p. 256. 
2/The New Dictionary .. Grosset and Dunlap .. New York, 1947• 
p. 261. 
3 
Circumference. The line that bounds a circle or 
sphere - the distance of this line. .!1 
B1-111ac. Hlp width. Width of the pelvic crest. 
y 
Justification.--The principal purposes served by anthro-
pometrical measurements are closely related to the appraisal 
of the physical state of the child at the time they are 
taken, and with evaluation of his growth during the periods 
between examinations. With the aid of measurements it is 
possible for the examiner to make more precise observations 
and to be able, at a later date , to make comparisons and 
indicate normal progress. Developing reliable methods for 
determining the causes of variability in size, proportions. 
or growth progress comes only from a careful evaluation of 
measurements with other pertinent data usually derived from 
a comprehensive health history and thorough physical examin-
at ion. 
Statement of the problem.--It is the purpose of this 
study to obtain certain skinfold and other anthropometrical 
measurements of adolescent boys ages 13-17, and to determine 
their importance to the medical examiner, health and physi-
cal educators, school nurses, and others interested in child 
growth and development. 
!/Ibid., p. 104. 
g/Helen Benton Pryor, As The Child Gr~ws, Silver Burdett 
Company, New York, 1943, p. 323. 
4 
Scope of the study.~-Five hundred junior and senior 
high school male students were used in this study. Their 
ages ranged from 13 to 17 with 100 subjects being measured 
at each age level. 
The schools were selected as representive of typical 
population groups in the Greater Boston, Massachusetts area. 
The communities were Malden, South Boston and Braintree, 
Massachusetts. 
Need for research.--The research in this field is far 
behind that of over and underweight or of breathing capacity. 
Many studies have been completed at the adult leve~but 
relatively little has been done in the child growth area. 
I 
The author has found no recorded research of skinfold measure-
~ents or adolescent American boys using a modern constant 
tension caliper. 
Resear ch fu r ther indicates vast study !n the area of 
body composition, growth, height and weight. Little was 
found however on the measurement of subcutaneous fat with 
a modern constant tension caliper. McCloy, of the Univer-
sity of Iowa~ and Cureton of the University of Illinois, 
two of the outstanding physical educators and research 
specialists, used the old Franzen caliper in their various 
11 
studies. 
~c. w. Thompson, E. R. Buskirk, and R. F. Goldman, "Changes a Body Fat, Estimated from Skinfold Measurements of College 
Basketball and Hockey Players During A Season," The Research 
Quarterly (December, 1956), 27:426. 
.!1 5 
In a much referred-to study concerning physical status 
of children, conducted by Stuart of Harvard University and 
Meredith of ·the University of Oregon, the "pinch" method, 
using thumb and index fingers, was used, and the skinfold 
rated according to a scale extending from one plus (f) at 
the lower end to 5 plus (fffff) at the upper end. This 
study was published in 1946 • . 
In the interest of superior measuring procedures and 
more significant data concerning skinfold measurements, it 
is apparent that calipers of constant tension will have to 
be used. Calipers of various types are currently being 
experimented with and improved upon. 
The literature reveals seveiY:li body fat norms of adoles-
cents that ·are crude and unrel~le because of outmoded y 
te-chnical procedu-res. Various investigators advise the 
establishment of new norms for total body fat. It is the 
intent of this study to formulate valid norms and data 
through . use of currently recommended anthropometric pro-
cedures. The subsequent data will prove useful to physi-
cians, physical and health edueators,and others interested 
in the growth and fitness of adolescent boys. 
l/George M. vfueatley and Grace T. Hallock, Health Observa-
tion in Children, McGraw-Hill Book Company Inc., New York, 
p. 53. 
g/Thompson, Buskvik and Goldman, op, cit,, p, 428 • . 
CRAFTER II 
THE REVIE.W OF THE UTERATURE AND RESEARCH 
Pinching a skinfold to obtain a rough estimate of the 
thickness of subcutaneous adipose tissue is an old clinical 
11 
procedure. Early German studies in 1893 and 1910 indicated 
a satisfactory parallel between the measured thickness or the 
abdominal skinfolds and relative body fatness. Other signi-
ficant research was carried on in Germany, Italy and Finland 
in the early 1930's on children in relation to skinfold thick-
ness and nu·tri tional status. 
Among the first measurements of subcutaneous tissues plus 
s :in, published in the ~~lish literature; are by a Czech gr . 
anthropologist, Matiegka (1921). His formula was based on 
the average of six skinfold measurements obtained by a sliding 
compass with blunt pointe ,.,,.;:' .. The exertion of a mild pressure 
e:na bled the skinfold to slip out of' the branches when the ;;; -_. 
fingers no :to-n·.g .er held. 1te . · ~ It was his revolution-
!fJ. Brozek and A. Keys, "Evaluation of Leanness - Fatness in 
Man," A Survey of Methods, Nutrition Abstracts and Reviews 
(October, 1950 ), 20:250. 
yLoc. cit. 
2/J. Matiegka, "The Testing of Physical Efficiency.," American 
Journal of Physical Anthropology (September, 1921), 4:225 • . 
-6-
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7 
ary idea to partition. the human body into various tissue mass-
es. He was interested in developing a system for a quantita-
tive description of man's physique which would make sense 
anatomically, biochemically and physiologically, and also es-
. . . . y' 
tablish a useful and sound concept of body build. This 
method involved estimating the amount of principle body tissues 
- namely, bone, fat · and muscle~ 
Calipers for measuring skinfolds have varied in type, y 
size and shape through the years. A Frenchman, Richer. ( 1890), 
used a. specially constructed caliper to measure skintolds and 
noted that the variations in skin thickness was very small 
and remained· practically constant. Tension on his calipers 
was exerted by the examiner. Only in the past 20-30 years has 
there been significant progress ·made in the standardizing ot 
21 pressure exerted by the jaw races of the .. caliper. Franzen 
(1929) was probably the first to use a caliper with a spring 
to provide pressure against the skin. This was considered a 
very real contribution in the technique of measuring skin and 
!±/ 
subcutaneous fat. The Vernier Caliper, modified at the Uni-
versity of Minnesota Laboratory . of :Physiological Hygiene, and 
1 J. Brozek, "Measuring Nutritive, .. ~merioanJournal or Fb:ysical 
nthropology . (June, 1953), 11:147• ; ·:. , 
g/Keys and Brozek, op. cit., p. 258. 
2fT. K. CUreton, Physical Fitness Appraisal and Guidance, c. 
V. Mosby Co., St. Louis, 1947, p. 47" • 
.!!/Thompson, Buskirk and Goldman, op. ·cit., p. 420. 
8 
used in this study, is one of several in use today. It has 
the recommended pressure of 10 gm/mm2 and facilitates rapid 
and accurate skinfold measurement. It is necessary to exceed 
the standard pressure before the measurement is made in order 
to reduce any early changes in thickness that might occur ]/ 
with shifts in body fluids. Other calipers currently in 
use include the old Franzen mode~, the C- shaped sci ssor cali-
per designed by Best, the figure eight caliper, the newer y 
C-shaped scissor caliper, and the Hapern skinfold caliper. 
Research in this area has indicated that many aspects of 
growth, physical fitness and health are related to the tend-
ency of carrying varying amounts of subcutaneous fat tissue. 
Concerning the importance of subcutaneous tissue measurement, 
21 Stuart and Meredith state., "The quantity of subcu t aneous 
tissue is an extremely important physical attribute, and a 
reliable measurement of this tissue would be very helpful • 
. As the amount of subcutaneous tissue depends to a considerable 
extent upon dietary habits and health occurrences, changes in 
this amount may be an important indication of changes in nutri-
tional state or in the storage and loss of fat or water in the 
tissue." 
y~., -p. 421. 
_Y.Ibid., p. 419 • 
.2/Howard V. Meredith and Harold c. Stuart, "Use or Body Measure-
menta in the School Health Program," American Journal of Publio 
Health (December, 1946), 36:1369. _ 
11 
9 
According to Garn, the study and measurement of sub-
cutaneous body fat has several objectives: 1. It helps to 
establish patterning and changes in subcutaneous fat. 2. Aids 
in determining interrelationships among different fat thick-
nesses measured. .3. Also aids in determining the relation-. y 
ship between subcutaneous fat and total body fat. Garn further 
states, 11 It is possible to estimate the fat weight or percent-
age of fat from a given measured thickness." It should be 
noted however that there are marked int.rapersonal differences 
in the amount of fat and in the way it is distributed over 
the body. This points up the need for regional fat measure-
ments and measurements or estimates of total body fat. 
11A single fat measurement is desirable for nutritional 
- 21 
or physiological research," confirms Garn, "with specific 
reference to trochanteric or medial leg fat, as measurements 
in these areas are very representive of body fat in general 
and indicate a direct variance with total body weight." Garn 
!!/ 
and Harper point out that fat studies are valuable in that 
they aid the comprehension of normal weight through or by the 
significance of weight changes. How much fat the individual 
1/stanley Marion Garn, op. cit., p. 59. 
g/Ibid. I p. 67 • 
.2/Loc. cit. 
!!/Stanely Marion Gam and Ruth v. Harper, 11 Fat Accumulation 
and Weight Gain in the Adult Male, u Human Biology (February, 
1955), 27:39. 
10 
carries and how much he adds is the important consideration. 
11 
Keys and Brozek state that deposit fat i s the most alter-
able constituent of the body and the one most clearly related 
to nutrition. They also indicate that deposit body fat pro-
vides direct measures of accumulated (calorie) nutriture and 
energy reserve for man. It should be pointed out here that 
the truly obese individual possesses extra weight derived 
principally from an excess accumulation of body fat (adipose 
tissue) and that the mixed obese or massive individual has 
excess accumulations of other tissues, muscle, bone, etc., as y 
well as adipose tissue. Garn and Harper indicate that appe-
tite often becomes a habit rather than basic need and that 
fat gain comes not only from increased caloric intake but 
from a decrease in energy expenditure as well. 
From a thorough perusal of the literature the writer has 
found that skinfold,measurements of subcutaneous body fat on 
adolescent American bodys using a modern constant tension 
caliper are apparently unavailable. Physiological research 
indicates the va1idity of skinfold measurements. Thompson. 
21 
Bu·skirk and Goldman write, "Several methods · hav·e been devised 
to estimate the fat content of the body, but the most appliable 
method for routine health and physical education testing is the 
1/Keys and Brozek, op. cit., p. 246. 
s/Garn and Harper, op. cit., p. 45. 
2/Thompson, Buskirk and Goldman, op. cit., p. 418. 
ll 
skinfold pr ocedure. It is inexpensive, measurements are 
quickly and easily made, and it affords a reasonable estimate 
of t h e total body fat." 
ll 
Best says, "The measurement of skinfold thickness is 
of value in appraisal of quantitate relative leanness-fatness 
in handling problems of over-weight and underweight and for 
evaluation of nutritional status in population. 11 
Physiologists Keys and Brozek indicate significant factors y 
concerning the skinfold technique: 
l. "The thickness of su bcutaneous fat may be deter-
mLned with ease by sk1nfold calipers in a large 
number of sites. 
2. The x-ray technique is more costly and fewer body 
parts are accessible. 
3. Three or four well selected and properly weighted 
sites give optimal prediction. 
4. Skinfold measurements from the upper arm, chest 
and abdomen are readily measured and give good 
predictive value. 
5. That the intercorrelations between skinfolds a 
measured at varl.ous si tee on the body are high: 
1/William R. Best, "An Improved Caliper for Measurement of 
~kinfold Thickness, 11 Journal of Laboratory and Clinical 
Medicine (June, 1954), 43:967. 
~Keys and Brozek, op. cit., p. 249-261. 
12 
0.955 for chest 
0.916 for arm 
0.941 for abdomen 
6. That the coefficient of correlation between 
caliper readings over arm and thign i s .952. 
Although of slight thickness,the double layers of akin 
(epidermis and dermis or true skin) are essential components 
of the skinfold. Double skin thicknesses approximate two to 
f-ive millimeters in the chest, back and abdominal regions. 11 
Thus, physiological research indicates that skin:f'old 
measuring, using a modern constant tension caliper, is a 
valid and recommended procedure. The greatest possibility 
for error of measurement in determining skinfold thickness 
seems to be in the positioning thickness (lifting of the skin). 
Practice in determining the correct pinch of the various skin-
folds will reduce much of the margin of error. 
Also important to the study is the fact that many pre-
sent day body fat norms and height and weight tables of adol-
escents are crude and unreliable. Many of the distributions 
are typically skewed toward high values and the ideal weights 
may be given as ranges, not points. Accurate and representive 
norms will be derived from this study as a result of carefUl 
and scientific procedures used in measuring. It will then be 
jJD. A. w. Edwards, ''observations On the Distribution o:f Sub-
cutaneous Fat, 11 Clin~·cal Science (August, 1950), 9:261. 
13 
possible to record a child's measurements by relating them to 
the normal range of individual variations encounter ed at his 
age. They are also needed to show whether a child has or has 
not kept pace with expected progress or regained formerly lost 
ground. 
The measurements obtained and resultant data formulated 
in this study will aid in reinfor.cing· the physicians' clini-
cal observations as to · the child's size, build, muscular 
development and probable nutritional state. The skinfold 
measurement would have significance for the child as pointed 
11 
out by Thompson, Buskirk, and Goldman, who state, 11 Skinfold 
measurements could be quickly interpreted to the child. A 
change in "pinch" thickness would be meaningful to him". Also, 
. . 
this study would particularly interest physical educators, 
school physicians, school nurses and health educators who may 
be asked to render assistance in solving a child's overweight 
or other problems. These interested persons will also be aided 
in recognizing gross physical attributes in which a child is 
unusual and to be able to record in precise terms to what 
degree he deviates in these respects. 
The study of body fat has many other significant connota-
g/ 
tiona. Recent studies at the Quartermaster Research and 
1/Thompson, Buskirk and Goldman, op. cit., p. 428. 
g/Paul T. Baker and Farrington Daniels Jr., "Relationship 
Between Skinfold Thickness and Body Coo lings -· for Two Hours 
at 150C," Journal of Applied Physiology (January, 1956), 
8:409 • . 
14 
Development Command, Natick, Massachusetts, and the Army 
Medical Nutrition Laboratory in Denver, Colorado, indicate 
the important role body fat plays in serving as an insulator 
against extreme cold. 
At the University of North Carolina in 1955, Miller and y 
Blyth found that excess fat content limited the capacity for 
strenuous exertion by increasing the energy cost of exercise 
without a proportional increase in maximal capacity for oxy-
gen uptake. 
Cureton of the University of Illinois, in one of his 
many studies on athletes has also found that excess body fat y 
is a real handicap in most strenuous exercises. He points 
out that endomorphs (obese individuals) give poor performances 
in various physical education tests. Their work is particular-
ly inefficient in activity that is long and continuous. Cure-
ton further establishes the need for accurate fat measurement 
by pointing out that weight alone is not a valid gu~e to fat 
loss as much of the fat is compensated for by muscular density y 
due to exercise. It is interesting to note that Cureton 
estimated the adipose tissue on 110 University of Illinois 
yA. T. Miller and Carl S. Blyth, 11 Influence of Body Type and 
Body Fat Content on the MetabOlic Cost of Work," Journal of 
Applied Physiology (September, 1955), 8:139 • . 
I 
g/Ramon W. Kerei1is and T. K. Cureton, .. The Relationship of 
External Fat to Physical Education ActiYities and Fitness 
Tests," The Research Quarterly (May, 1947), 18:124 • 
.2./Ibid., p .. 133. 
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Medical School students (1947) using the ant~quated "finger 
- y 
pinch" and one to seven number rating method. · 
In relating body fat to the aging process s-everal 1mport-
. g/ 
ant studies have been done. These include research on body 
weight of 84 women at the Laboratory of Physiological Hygiene, 
University of Minnesota; Angel in 1949 on women; O'Brien and 
Skeleton in 1941 w1th over 10,000 wom-en subjects; Hooten in 
1940 on 40,000 Army men; and another important study at the 
University or Minnesota on 100 young men and 300 mic1dle aged 
men. Several physiological conclusions resulted: 
1. The- body increases in fatness during aging in both 
sexes. 
2. There is a definite fat gain in the trunk region --
especially in men. 
3. The relationship of total body fat to subcutaneous 
fat may be a usefUl measure of the aging process. 
Since a direct method for meas.urement of body tat in the 
intact man is not available, physiological research has deter-
mined three methods to be of the greatest value. The skinfold 
procedurehas been discussed in detail elsewhere in. this 
21 
study. 
l/T. K. Cureton, Physical Fitness Appraisal and Guidance, ~· 
ill·' p. 112. 
g/B. Skerlj, J. Brozek and Edward E. Hunt, 'Subcutaneous Fat 
and Age Changes in Body Build and Body Form in Women," Ameri-
can Journal of Physical Anthropology (December, 1953), 11:577. 
2/Chapter , p. 
The x-ray (roentgenograms) technique for measur ing 
thickness of the skin plus .subcutaneous fat is now consid-
16 
ered an accurate and importt.ant aid to the study of the tatty y y 
composition of the body. Nylin first measured subcutan-
2/ 
eous fat from x-ray photographs of the chest. Garn found 
an .88 correlation between the x-ray and caliper methods in 
the measuring of subcutaneous fat in young adult males. 
This technique was developed in the United Stat es b,y 
· y 
Stuart and his co-workers at the Center for Research in 
Child Health and Development, School of Public Healt h, Harv-
ard University. At the Fels Research Institute at Antioch 
College, Yellow Springs, Ohio, a study of soft body tissue 
by x- ray technique was begun in 1938 in which the develop-
mental changes in body structures were observed over a twelve 
'jf 
year period• The chief 'aim being to characterize the t hick-
ness of adipose tissue at various body levels of normal child-
ren. Nine thousand x-rays were taken on 176 children and 
additional data obtained on 80 infants and 256 adult s. The 
1/Brozek and Keys, op, cit., p. 247, 
E/Keys and Brozek, op. cit,, p. 264. 
2/Stanley M. Garn, · ''Comparison of Pinch-Caliper and X•ray 
Measurements of Skin Plus Subcutaneous Fat," Science (July. 
1956), 124:178. 
1/Keys and Brozek, op, cit., p. 265. 
5/Earle L. Reynolds, "The Distribution of Subcutaneous Fat in 
Childhood and Adolescence, 11 American Journal of Physical Anthro-
polosy (March, 1955), 13:158. 
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x-rays were taken at a 6 foot focal-film distance with care-
fully standardized positioning of the rect child• 
Considerable research in the sk1nfold area has been 
carried on by McCloy at t he Iowa Child Welfare Research Sta-
tion, University o f Iowa, and reported in the Child Welfare 11 . 
Bulletins. He used a spring- type caliper on a large number 
of locations on all parts of the body. The final battery in 
the skinfold studies was reduced to the f cYllowing two sets 
of mea .- urements: front of chest; back of chest; supra-
i l ium measurment (hip); and abdomen -- also the front and 
back of the arm. The averages of these combinations appeared not 
too valuable i n approximating fat VQlume over or under the 
average, as far as subcutaneous fat is concerned. 
Data on adults has been reported from various studies 
on d evelopment of the three tissue components, fat , muscle, 
and bone, from birth to maturity, and sex .differences. Males 
have larger breadths of muscle and bone. Females r eveal 
greater breadth of fat at all ages, especially after puberty. y 
Recent research (1956) by Gam and Brozek indicates that 
losses in subcutaneous fat are closely related to the initial 
thickness. Also, those parts of the body with the thickest 
rat deposits sustain the greatest loss during caloric restric-
]/c. H. McCloy, 11:M ethoda and Norma," University or Iowa Child 
Welfare Studies (1938), 15: 2. . · 
g/Stanley .rvr. Garn and J. Brozek, "Fat Changes During Weight 
Loss," Science (October, 1956), 124:682. 
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tion. These findings were a~ result of x-ray measurements. 
The third method is that of estimating the density of i ll 
body fat from specific gravi:t;y. · The specific gravity of 
fat is low when compared with other components of the body 
and this is the basis for the estimation of total body fat 
by specific gravity methods. · The gross volume is accurately 
obtained as the difference between body weight in air and 
weight of the fully immersed. body. This is based on the 
Archimedean principle that a . body immersed in water loses 
' 
weight by an amount equal to , that of th~ weight of water dis-
placed by it. This method was used as early as 1757. y : 
Brozek and Keys state that the percentage of body fat 
' 
in living man, estimated on the basis of specific gravity, 
appears to be the best single criterion for characterizing 
the leanness - fatness of the individual. 
There is considerable evidence in the literature to 
! 
i 
the effect that many of our ?tandard height - weight tables 
are confusing and inaccurate ~ Morant made a detailed histor-
ical survey of British studi~s and found, that until very 
recently, the basic tables used as standards of reference, 
were those published by the Anthropometric Committee of' the 
1/Brozek and Keys, op. cit., p. 251. 
2/J. Brozek and A. Keys, 11 The Evaluation of Leanness-Fatness 
in Man: Norms and Interrelationships," British Journal of 
Nutrition (1951), 5:195. 
. . 11 
British Associat i on for Advancement of Science in 1883. 
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Most of the standards used in the United States go back to y 
the Medico -- Actuarial Mortality Investigation of 19•12. 
Some 200,000 subjects were measured over a fifteen year per-
iod. The heights and weights were recorded with street 
clothes and shoes at varying seasonal periods. 
So-called "1deal 11 weight tables, such as published by 
the Metropolitan Life Insurance Company, generally have body 
weight skewed toward high values. They do however set up 
weight norms, portray the ideal weights as ranges, not 
pointe, and consider body build in judging the individuals 
weight. They are limited in their use for accurate scienti-
fie purposes. 
Important in the area of physical appraisal of children 
· 21 
have been the tables prepared by Baldwin and Wood who re-
tables , 
ferred weight to/ ·ot ·average weight for sex, age and height. 
,!lf . 
Deneen, Manual and Steggerda constructed similar tables for 
21 
use with particular racial groups. The Wetzel Grid provides 
for plotting measurements of height and weight on two graphs 
constructed on different principles to reveal unusual trends 
1/Keya and Brozek, op. cit., p. 252. 
,YLoc. cit. 
2/Meredith and Stuart, op . cit. , p. 1370. 
YLoc. cit. 
5,/Wheatley and Hallock, op. cit., p. 52. 
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of child growth. It identifies the physique or body build 
of the child by the channel in which the various weight 
points fall and measures the child's size by means of the 
developmental levels at which these points are located. Also. 
it acts as a direction finder for ascertaining the trends or 
.v direction of the child's own development. McCloy. in his 
extensive Child Welfare Studies at the University of Iowa. 
based much of his research on the investigation of numerous 
anthropometrical measurements with reference to their rela-
tionships to each other and ,to other clinical data. 
gj 
Stuart and Meredith carried on an extensive child study 
from 1930 to 1945 at tne Univerai ty of Iow_a. The testing of 
over four hundred children and accumulating over 3 1 370 anthro-
pometric measurements has r~sulted in widely used present-day 
norma. 
Fifteen million Canadians (approximately entire popula-
. Y 
tion} were sampled in 1953 to obtain average height and 
weight. Subjects wore indoor clothing except shoes and were 
weighed on a spring scale with accuracy reported to 5 per cent. 
This is very likely the first such represent1ve table of its 
kind in the world. 
jj'c. H. McCloy, "Methods and Norms," op.. cit., (1938}. 
-
g/Mered1th and Stuart, op. cit., p. 1384. 
2/L1onel Bradley Pett, ~'A Canaqian Table of Aver~ge 'Vle1ghts 
for Height, Age and Sex," American Journal of Public Health 
(December, 1955}, 45:862. 
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In 1954 two thousand Negroid and white Army men, homo-
genous in terms of age and physical selectivity, were studied y 
by Newman. He found no significant sk1nfold difference 
I 
between the two social groups and that the prediction equa-
tions for white subjects can also be used for Negroids. 
In a report published in May 1956, the Committee on 
Nutritional Anthropometry of the Food and Nutrition Board 
of the National Research Council asserted that body measure-
ments provide important assessments of nutritional status if 
. y 
selected and interpreted properly. This Committee presented 
various recommendations concerning body measurements for the 
characterization of nutritional status. Included, were 
I 
papers dealing with such special problems as: design and 
construction of skinfold calipers; sites for skinfold measure-
' 
menta; patterns of child growth; norma for akinfold measure-· 
menta; predictions of body density from skinfolds; and age 
I 
changes in body composition. 
I 
Ma-te ri.al :: was , pr ·e s e nted ' by many of the top physiolo-
gists and research specialists in he United States. To the 
writer, who has made a comprehensive investigation of the lit-
erature, this report represented the latest findings and philos-
i/R. w. Newman, Sk1nfo1d Changes With Increasins Obesity in 
Young American Males.," Human Biology (May, 1955), 27:53. ,. 
2/Joaef Brozek and Ancel Keys, 11 Body Measurements and the 
Evaluation of Human Nutrition," Nutrition Reviews (October, 
1956), 14:289. 
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ophy concerning nutritional anthropometry. The Committee 
asserts, and the writer concurs, that continued guidance and 
cooperation in research and practical application are needed. 
Important also was the inclusion of a broad and pertinent 
bibliography representing significant research. 
The current literature reports much research and study 
in the skinfold area. Up to this time most of it concerns 
adults as well as considerable study on armed forces person-
nel. Several, yet unpublished, studies are now in progress 
using children as subjects. Skinfold measurement of child-
ren, both boys and girls, is largely an untouch~d area. Other 
skinfold research is being studied in the universities of 
many foreign lands as well as here in the United States, 
and at such outstanding physiological research centers as 
the Medical Nutrition Laboratory, Fitzsimmons Army dospital, 
Denver, Colorado, the Fels Research Institute, Antioch 
College, Yellow Springs, Ohio, and the Laboratory of Physio-
logical Hygiene, School of Public Health, University of 
Minnesota. 
CHAPTER III 
RESEARCH PROCEDURES AND TECHNIQUES 
The anthropometric measurement phase of this study in-
volves the objective measurement of certain . structures of the 
body. The measurements obtained must be such that they can 
be interpreted by the school physician, school nurse, teacher 
of physical education, and others interested in t h e child's 
welfare. Therefore, the methods used and the resultant data 
must be accurate and simple enough to be easily learned. and 
applied. It is the intent of this study to use t he moat 
accurate and scientific procedures for anthropometrical 
measuring. 
General procedures.--The secondary school authorities 
were most cooperative in granting the author permission to 
use students as subjects. The measuring took place in the 
coaches' offices, weight training or vacant rooms in the 
various schools. The subjects were obtained from the regular-
ly scheduled physical education classes. Several of them were 
called at a time in order to proceed as efficiently as possi-
ble. As they entered the room they were instructed t o remove 
all clothing except shorts and socks. While doing t hi s 
-23-
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their name, age, year and month born, plus ethnic background, 
were r ecorded. All measurements were recorded in the follow-
ing order : height (inches); weight {pounds); chest, arm, 
back , abdomen and calf (skinfolds--in milli~eters ); girth 
(inches) of calf~ arm and chest; and diameter (inches) of 
hips. All measurements were recorded on t~e following f orm: 
y jJ 4 ... ~ 
lihest ':!:.! · ame Age Grade Ht . 1g;t. Arm Scap ~bd Calf rm Chest Hips 
_)_j ~ ~ l. --ED 
2. - ~ ~ --J- .. 
y 
Age block includes: (1) upper right (pr s ent a e) ; (2) lower 
right (months beyond present age); (3) upper left (months to 
next birthday}; (4) lower left (year born).·. 
1/Complete recording form sample--Appendix P•l34. 
g/Height 
.2/Weight 
!/Scapula 
2/Abdomen 
£/Ethnic Background 
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Measurement tools and technigues.--
Height.--Two meter sticks were joined by a small hinge 
to allow folding. From 4o to 74 inches was marked off on 
white adhesive tape and adhered to the stock to facilitate 
reading of the exact measurement. It rested on the floor and 
was attached securely to the wall. Also used was a triangu-
lar headpiece having two faces at right angles and a handle 
on the long angle. 
•Plate 1. Height Measurement 
The subject stood erect with heels, buttocks, upper part of 
back, and rear of head in contact with the meter scale. One 
right angle face of the wooden headpiece is placed against the 
scale. The other face is brought down until it crushes the -
subject's hair and makes firm contact with the top of his head. 
The heels must be kept in firm contact with the floor and the 
trunk must not slump in its contact with the scale. Each sub-
26 
ject was reminded to "stand~"· The standing height was 
r e corded in inches. 
Weight.--A Detecto Balance-- beam type platform doctor's 
scales with an accurate calibration to one half pound was used. 
It was checked for accuracy at the beginning of every measure-
ment period. 
P.late 2. Weight Measurement 
The subject stands in the center of the platform, perfectly 
quiet with his hands hanging by his aides. The weight was 
recorded in pounds. 
Skinfolda.--A Vernier Caliper, modified at the laboratory 
of Physiological Hygiene, University of Minneaota .waa used. Ten 
gms./mm2 of jaw surface was the pressure between the jaw faces. 
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In making the skinfold measurements the skin and subcutaneous 
fat was lifted between the thumb and index finger of the left 
hand while the caliper was applied approximately 1 - 1.5 
centimeters away. To minimize the pressure variations of 
lifting skinfolds it is important to pinch the fold firmly. 
Each skinfold was lifted and measured three times and the 
resultant average recorded in millimeters. 
11 
Accuracy in location and pinch of the skinfold are of 
paramount importance. The writer spent considerable practice 
time in ad justing to the right "~" of the fold before un-
dertaking the measurement of subjects. In extremely fat sub-
jects it is often difficult to determine the specific fold, 
especially in the chest and abdominal regions • 
. Plat.e 3. Measuring Chest Skinfold 
1/Ancel Keys and Josef Brozek~ op. cit., p. 261. 
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Chest.--Approximately two inches (five centimeters) 
from the right nipple on a line toward the uppermost point 
of the axillary fold (~kin parallel to this line) -- sub-
ject standing. (Plate J). 
• 
: PJ.a te: 4. Measuring Arm Skin told 
Arm.--Over the triceps, halfWay between the t1p or the 
shoulder (acromion process) and the elbow (olecranon pro-
cess) (skintold parallel to tne long axis or the arm over 
the right triceps) -- subject standing. 
29 
J:il~t ·s. Measuring Scapula Skin:rold 
Scapula.--Approxima·tely one inch medially from the 
lower vertebral border o:r the scapula -- subject standing. 
Note: The subject must stand straight as leaning :rorward 
will tighten the flesh around the scapula. 
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Pla.·te. 6. · Measuring Abdominal Skinfold 
Abdomen.--Approximately five centimeters to the right 
of the umbilicus (lateral akinfold) -- subject standing • . 
31 
Plate ' 7. Measuring Calf Skinfold 
Calf.--Over the largest area of the calf (gastrocnemius 
muscle) -- subject sitting on edge of chair or bench with 
foot flat~ leg relaxed and bearing no weight. 
32 
, 
Girth.--A one half inch steel tape was used for the arm 
and leg. Iri '. taking these two girth measurements care was 
taken to maintain a slight but definite tension on the tape 
with no indentation of akin. 
· . .Plate 8. Measuring Calf Girth 
Lower leg (calf).--The subject stands straight, feet 
several inches apart with weight equally distributed. Three 
measurements were taken over the greatest point (gastrocnem-
ius muscle) and the largest recorded. 
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:i:Pla:te 9 . Measuring Arm Gir'th 
Upper arm (biceps).--The subject is in a standing posi-
tion with the arm hanging normally at his side. The tape is 
placed over the right biceps muscle, halfway between the tip 
of the shoulder {acromion process) and the elbow (olecranon 
process). The tape is kept at a right axis to the arm. 
34 y 
Chest.--A tape of nonstretchable water-proof material, 
. 
one-half inch wide and forty eight inches long . was used. ·rt has an 
elastic band sewn at one end {eight by one half), and at the 
free end of the band is a flat metal hook which is inserted 
into one of the nine eyelets made at one inch intervals bet-
ween the 21 and 29 inch marks. A metal sleeve is attached to 
this same end of the tape through which the free end is passed 
when measurements are made. 
·Plate 10. Measuring Chest Girth 
Chest.-- The subject stands erect, head up and looking 
straight ahead. The tape 1s placed around the chest and the 
elastic band is lightly stretched and ·hooked to one of the 
eyelets. The free .end of the tape is then passed through 
the sleeve. The elastic band holds .the tape securely around 
1/Peter V. Karpovich, "An Improved Tape For Measuring the Chest 
Girthn, The Research Quarterly (October, 1951), 22:334-336. 
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the chest, maintaining its horizontal position during several 
deep in.spirations. The average reading of three respira tiona 
was recorded. Many of the subjects were inclined to lower 
their head and watch the procedure. Continual reminding to 
stand erect was necessary. 
Diameter.--Martin's Obstetriciana calipers were used to 
measure the bi-iliac crest (hips).-· 
· :Plate ll. Measuring .Bi-iliac Diameter 
~--The . standing subject faces the examiner who applies 
the inside face of each branch ·of the calipers to the lateral 
most points of the iliac crest, applying maximum pressure 
without pain. Difficulty was experienced in locating the 
bi-iliac crests on some obese subjects. 
CHAPTER IV-
ANALYSIS OF DATA 
Data To Be Analyzed 
Measurements of more than 5000 sk1nfolds and other anthro-
pometric measures were compiled and prepared for analysis. The 
various phases of analyzing the data included: 
1. Establishing percentile norms for eleven body measure-
ments. 
2. Correlations between four skinfold measurements. 
3. Correlations between skinfolds and body build. 
4. Correlations between girth and skinfolds of arm. 
5. Comparison of various height and weight studies with 
the present study • . 
6. Relationship of age and ethnic background to anthro-
pometric measurements. 
Early treatment of data.-- Following the testing and 
recording of the various anthropometrical measurements, the 
data were placed in half year age groups. A child of 13 years 
and 4 months, was claasif.ied as 13 years of age, while a child 
of 13 years and 9 mcnths, w~s classified as 13t years of age. 
The next procedure was to convert from inches to centi-
meters the measurements of height, and girth of calf, arm, 
•36· 
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chest and bi-iliac diameter. This is standard procedure as 
much of the child growth statistical research reported b,y 
anthropologists is recorded in centimeters. 
The statistical computations were done by tue I.B.M •. 650 
Data Frocessing Machine in the Computation Laboratory of Boston 
University. Correlations were run on the data compiled from 
measuring the 500 boys included in this study. The Pearson 
Product-Moment method was. used: n. :: e- ~Yo;. The resu 1 ts will 
be presented in various forms throughout this chapter. 
Percentile Norms 
One of the major phases of this study was to construct 
percentile norma for various body measurements. The use of 
percentiles is extremely valuable in describing the results 
achieved by a class or group of ind.ividuals. Establishing 
comparisons by percentiles is statistically significant as an 
individual's :data is shown in direct relationship to others 
taking the same· test. 
In the present study a series of selected percentiles 
(lOth, 25th, 50th, 75th and 90th) were used. The writer has 
found this to be the percentile range used in similar anthro-
pometrica l research. It represents significant percentile· 
levels, and is low and high enough to include any extreme 
cases. Also, while greater refinement is possible through 
use of the standard deviation, the percentile method is better 
for practical purposes and is more readily understood by those 
concerned with child growth. 
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Table 1. Selected Percentiles for Eleven Body Measurements 
Boys - Ages 13 to 13/6 Years 
Percentiles 
10 ,g,2 
.5.Q 12 .2Q 
1 
Weight 76.0 89.4 105.3 121.1 135.0 
2 
Height 56.0 58 .. 0 60.1 62.4 64.5 
3 
Height 141.4 146.1 153.0 159.0 164.0 
.' 4 
j Chest -s 1.0 6.3 15.3 22.2 29.1· 
4 
. Arm-s 5.2 10.3 16.2 · 22.1 27.1 
4 
Beapula -s 2.0 6.1 11.0 15.2 19.2 
4 
Abdomen-s 5.2 15.1 18.1 21.01 23.1 
4 
· Calf -s 11 •. 0 16.0 21.1 26.1 39 .. 4 
3 
Calf -g 26.0 28.1 31.0 . 33.2 36.0 
3 
Arm -g 18.1 20.0 24.0 27.3 30.1 
3 
Chest -g 64.2 68.3 73.1 78.0 82.1 
3 
Hip -g 21.1 22 .. 4 24.1 25.5 27.1 
ypounds 
g,/inches 
2/ cent1met ers 
,Vmil11meters 
l!fskinfolds 
g/girth 
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Boys - Ages 13/7 to 14 Years 
Percentiles 
10 ~ 2Q 1.2 .2Q 
1 
Weight 77.4 91.1 107.0 123.0 137.0 
2 
Height 56.2 58.4 61.1 63.2 64 .. 4 
3 
Height 143.1 148.2 154.4 . 161.1 166.1 
4 
Chest 2.1 7.2 13.1 19.1 24.3 
4 
Arm 5.5 11.0 17.0 23.1 28.0 
4 
Scapula 3.1 7.1 11.2 15.5 19.2 
4 
Abdomen 5.0 11.2 18.3 25.4 32.0 
4 
Calf' 13.1 17.2 22.2 27.2 32.1 
3 
Ga1f 28.0 30.1 32.5 35.1 37.0 
3 
Arm 19.1 21. 0 23.2 25.4 27.4 
3 
Chest 64.2 69.1 74.0 79.0 83.0 
3 
Hip 16.0 20.0 24.0 28.0 32.1 
ypounds 
y'inches 
2J'cent1meters 
,i/m1111meters 
4o 
Boys - Ages 14 to 14/6 Years 
Percentiles 
10 £2 .5.Q 12 .2Q 
Weight 91.0 106.3 124.1 142.1 157•4 
Height 60.0 62.1 64.0 66.1 68.0 
Height 139.1 143.5 149.0 154.2 159.1 
Chest · 3.2 9.1 16.0 23.1 28.5 
Arm 9.1 13.0 . 17.4 22.0 16.1 
Scapula 4.2 8.4 13.2 18.0 22.2 
Abdomen 6.0 13.4 22.0 30.4 37.4 
Calf 15.0 19.0 . 23.3 28.0 32.0 
Calf 25.2 29.2 34.0 39.0 43.0 
Arm 20.2 22.3 25.0 27.3 29.4 
Chest 61.3 69.0 78.0 86.2 94.1 
Hip 23.0 24.1 . 25.2 26 .. 5 28.0 
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Boys - Ages 14/7 to 15 Years 
Percentiles 
lQ £2 5Q ~ 2Q 
Weight 89.3 104.1 121.1 138.0 153.1 
Height 60.0 62.0 64.2 67.0 69.0 
Height 151.0 156.1 162.0 168.2 174.0 
Chest 2.0 7.1 12.1 17.4 22 . 1 
Arm 7.1 11.1 15.1 19.5 23.3 
Scapula 4.1 7.1 10.1 13.4 16 . 2 
Abdomen 3.1 9. 1 15.5 22.4 28.4 
Calf 12.0 16 . 0 20.4 25 . 0 29 . 0 
Calf 29.1 31.0 33.0 35.1 37.1 
Arm 20.2 22.1 24.1 26.1 28.0 . 
Chest 59.3 67.0 75.1 84.0 91. 0 
Hip 22. 2 24.0 26.0 28.0 30 . 1 
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Boys - Ages 15 to 15/6 Years 
Percentiles 
1Q ~ 5Q ~ 2Q 
Weight 110.0 123.1 138.1 153.4 167.0 
Height 62.5 64.4 67.0 69.0 71.1 
Height 158.2 163 .. 3 169.1 175.1 180.1 
Chest 5.1 10.3 17.0 23.3 29.0 
Arm 9.1 12.2 16.3 20.5 24.1 
Scapula 6.0 9.1 13.2 17.2 21.1 
Abdomen 7.1 13.1 20.1 27.3 33.5 
Calf 14.2 19.0 23.4 28.3 33.1 
Calf 31.4 33.0 34.4 36.1 37.4 
Arm 23.1 24.0 .26.1 27.3 29.1 
Chest 72.2 76.1 81.0 85.0 89.0 
Hip 25.0 25 .. 5 27.1 28.1 29.0 
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Boys - Ages 15/7 to 16 Years 
Percentiles 
10 £2 2Q 12 2Q 
'\'Ieight 103.0 119.1 138.0 156.3 172.4 
Height 62.1 64 .. 0 66.3 69.0 71.1 
Height 157.1 162.3 168.3 174.3 180.0 
Chest 7.1 12.2 18.2 24.1 29.3 
Arm 9.1 13.2 18.2 23.1 28.5 
Scapula 6.4 10.3 15.1 19.1 23.0 
Abdomen 7.4 15.0 23.3 32.0 39.2 
Calf 14.0 18.0 23.0 28.1 32.3 
Calf 29.1 31.3 34.1 37.1 . 39.4 
Arm 23.0 . 25.1 27.1 33.3 39.0 
Chest 72.2 77.1 82.0 87.1 91.0 
Hip 24.0 25.0 26.4 27.3 29.1 
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Boys - Ages 16 to 16/6 Years 
Percentiles 
10 £2 2Q .72 2Q 
Weight 117.1 132.1 148.3 165.1 180.1 
Height 65.1 67.0 68.4 70.2 72.1 
Height 165.5 169.4 174.0 178.3 182.2 
Chest 6.0 10.3 16.0 21.1 25.2 
Arm 10.0 13".1 17.2 21.2 25.1 
.. 
Scapula 7.2 10.1 13.5 17.1 20.0 
Abdomen 6.2 13.1 20 .. 1 27.2 34.6 
Ga1f 15.1 18.3 22.2 26.1 29.4 
Calf 31.0 33.1 35.1 37.1 39.0 
Arm 23.5 25.1 27.1 29.0 30.5 
Chest 68.1 75.0 83.0 91.0 98 .. 1 
Hip 25 .. 1 26.1 27.0 28.2 29.2 
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Boys - Ages 16/7 to 17 Years 
Percentiles 
10 ~ 2Q 12 .5hl 
Weight 122.1 134.1 148.1 162.1 174.1 
Height 64.1 66.1 68.1 70.1 72.1 
Height 163.0 167.3 172.3 177.4 182.1 
Chest 8.0 11.3 15.0 19.0 22.1 
Arm 9.4 12.2 15.4 19.1 21.5 
Scapula 9.1 10.4 12.4 14.4 16.1 
Abdomen 8.1 14.1 20.1 26.1 32.0 
Calf 17.2 20.0 22.2 25 .. 0 27.2 
Calf 32.1 34.1 35.3 37.1 39.1 
Arm 24.1 25.5 27.2 29.0 30.3 
Chest 77.0 80.4 84.4 88.5 92.0 
Hip 25 .. 0 26 .. 1 27 .. 1 28.0 29.1 
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Boys - Ages 17 to 17/6 Years 
Percentiles 
10 ~ 2Q .12 .2Q 
Weight 125.1 137 .. 3 152.0 166.1 178.1 
Height 65.1 66.5 68.4 70.2 72.0 
Height 165.1 169.0 174.0 178.3 182.4 
Chest 6.0 10.1 14.0 18.4 22.3 
Arm 9.3 12.3 15.8 19.4 22.4 
Scapula 7.5 10.0 i3.0 16.0 18.3 
Abdomen 9.1 14.1 20.1 26.1 31.0 
Calf 14.3 18.1 21.3 25.0 28.3 
Calf 32.1 33.1 35.0 37.0 38.3 
Arm 24.3 26.1 28.0 29.2 31.0 
Chest 79.1 82.2 86.0 90.1 93.2 
Hip 25.0 26.1 28.1 29.2 31.0 
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Boys - Ages 17/7 to 18 Years 
Percentiles 
10 
.62 2Q 12 .2Q 
Weight 124.1 138.0 151.3 166.1 179.1 
Height 66.1 68.1 69.5 71.3 73.0 
Height 168.1 172.1 176 .. 4 181.0 185 .. 0 
/ Chest 7.1 10.0 13.1 16.1 19.0 
Arm 9.1 12.1 14.4 17.2 20.1 
Scapula 7.3 9.3 12.0 14.0 16.0 
Abdomen 8.0 12.2 17.4 23.1 27.1 
Qalf 14.1 17.1 20.1 23.2 26.1 
Calf 31.4 33.1 35.0 37.1 39.0 
Arm 24.1 25.4 27.0 29.0 30.0 
Chest 78.2 81.2 85 .. 1 88.0 91.1 
Hip 25.1 26.0 27.1 28.4 30.1 
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Analysis of Percentile Norms 
These norms are constructed for each half year level. 
but the analysis of the trend · of measurements throughout the 
entire age range, 13 through 17 years shouli be considered. A 
more thorough analysis can be made by examination of each 
one half year table. 
Weight.-- At the 13 year age level, the median weight 
(50th percentile) is 105.3 pounds.. As would be expected. 
there is a weight increase throughout the age scale (5 years) 
to 151.3 pounds at 17f years. The first exception to this 
yearly weight increase is found in the 14t year age group 
where the median is 121.1 pounds, 3 pounds less than the pre-
vious 14 year group. This deviation is reflected in all the 
percentile ratings, which show the- 14t year group l to 4 pounds 
below the previous age group. This inconsistency in weight pro-
gression may be accounted for in that the majority (total of 
52) of these 1%-- year old subjects are of Northern and South-
ern European ancestry, thereby eliminating the heavier Jewish 
influence. Also, many of these boys were participating in 
varsity sports at the Junior High School level for the first 
time. This 14t year group enjoyed full gymnasium facilities. 
which was not the case in all schools. The lower socio-
economic factor plus the industrial environment, are other 
possible considerations in this weight deviation. 
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The second weight deviation finds the 15 year age group 
heavier than the .l5t by 6 to 10 pounds at the lOth and 25th 
percentiles, but at the 50th percentile, the weight is equal, 
and the older group exhibits greater poundage at the upper 
percentiles. Slight variances in weight progression .are 
evident between theupper four (16 through 17-i) age groups 
at the 50th, 75th, and 90th percentiles. 
From 16 through 17i years weight progression showed little 
change, particularly within each percentile column. This is 
quite evident at . the 17th year where there is an approximate 
1 pound difference between the 2 half year groupe. 
The ·greatest increase in weight accured between the 13th 
and 15th years.. The median (50th percentile) weight differ-
ence between 13 (105.3) and 14 year (124.1) age groups, is 
18.8 pounds. A 14 pound difference is evident between the 
ages of 14 and 15 years • . The most significant weight increases 
are those between the 13t and 14, .and the 14t and 15 year age 
groups where 17 pounds is the average difference between age 
groups only 6 months apart • .. This weight acceleration is un-
doubtedly due to the adolescen.t spurt that is found in boys 
between the ages of 11 and 15 years. 
Height.-- The median (50th percentile) height for the 
13 year age group is 153.0 centimeters (Table 1). A definite 
height increase is evident throughout the 5 year span with a 
median figure of 176.4 centimeters recorded at the 17t year 
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level. One of several deviations from a progressive upward 
trend occurs at the 14th year level., where the median height 
is 149.0, a s.4 centimeter decrease from the previous 13t year 
level. The lOth and 25th percentiles of this age show a 4 to 
5 centimeter difference while the 14 year heights are 7 centi-
meters smaller than the 13t year group at the 75th and 90th 
percentiles. This height incons istency may well be traced to 
the predominance of smaller subj ects with Northern and Southern 
ancestry~ .··-'· a nd a lack of the heavier and taller 
J ewish boys in this 14 year old group. 
A 1 centimeter decrease from the previous 15 year level 
marks .the 1St year group as a slightly inconsi.stent one as far 
as progressive .height growth i s concerned. This 1 centimet er 
difference extends through the entire percentile range. The 
other noticeable height deviation .occurs at the 16t year 
level. There is a 2 centimeter variance at the 50th percentile, 
with th e 16t year figure of 172.3 centimeter registering 1.7 
centimeters below 174.0 centimeters of .the 16 year group. 
The largest height growth betw.een age groups is the 13 
centimeter spurt, evidenced at the 50th percentile from 149.0 
centimeters at 14 years to 162.0 centimeters at 14t years. As 
Table 1 indicates a slow-down in height growth from the 15th 
year on, this apparent increase is indicative of the adolescent 
spurt. Further indication of t h is is the fact that between the 
i3th and 15th years the over- all growth 1s 16 centimeters , while 
only 7 centimeters, less than. half, represents the growth 
from age 15 through 17! years. 
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The greatest span of growth within a single age group 
occurs at the 13t year age l evel where 26 centimeters is the 
height diffel~ence between the lOth and 90th percentiles. This 
greater growth span is evident from the 13th through the 15th 
year, thus exhibiting still another indication of the adoles-
cent spurt. 
Skinfolds.-- The abdominal skinfold (Table 1) had the 
largest measurement (90th percentile, 39.2 millimeters) at 
15i years, followed by the chest (29.3 millimeters), also at 
the 15i year level, the arm (28.0 millimeters) at 13t years, 
and the scapula (23.0 millimeters) at lsi years. Abdominal, 
chest, arm and scapula indicates the general rank of skinfolds 
from the largest to the smallest, as found in this study. 
From the 13th through the 15t year level, there is a 
definite increase in skinfold size, although not a consistent 
increase at each age level. Skinfolds become progressively 
smaller from 15! years through the 17i year level, as might 
be expected with the increase in age and muscular maturation. 
There is a 2 to 6 millimeter decrease (Table 1) from the 
14-t to 14 year age group throughout all of the skinfolds. 
This deviation is also . consistent with the decrease in weight 
of the 14t year group. 
The largest (9.54 millimeters) of the skinfolds recorded 
Boston University 
School of Education 
Library; 
at the lOth percentile '.vas found on the arm. As vras 
previously stated, the largest and most skinfolds re-
corded were found on the abdominal region. 
There is a reasonably cons istent trend in the 
skinfold measurements between t he lower and upper ex-
tremes (lOth and 90th percentiles) of the individual 
skinfolds. The greatest span for each skinfold is: 
chest , 28. millimeters at 13 years; arm, 23. millimeters 
at 13i years; abdomen, 32. millimeters at 15t years; 
scapula, 18. millimeters at 14 years. There was a 
de f inite dovvmrard trend in the amount o ~ skin fold growth 
from t he 15! through 17! years. Evid ently, v_r ith maturity, 
there is an increase in muscle mass and a r eduction in 
subcutaneous fat. 
Th ere is a trend tovv-ard inconsistent p rogression 
a mong many of the ten age-groups in all of the skinfolds. 
The writer fe els there are important r easons for t his 
and discusses them in the summary of percentiles t hat 
follows this analysis of percentile data. 
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The arm girth measurements tend to fluctuate inconsistent-
ly between the ages of 12 and 15 years, even though the differ-
ences average less than 2 centimeters. The varying amounts of 
fat loss may be greatly responsible for this inconslstency. 
Median (50th percent.ile) figures from the 15th through the 
17th years for the calf (34.1 to 35. 0 centimeters), and arm 
(26.1 to 27.1 centimeters.), reveal a growth increase of approx-
imately 1 centimeter. Bet ween these ages for the chest, the 
growth increase was 4 centimeters. The small growth variance 
on the arm and calf is probably due to the substitution of 
bone and muscle for fatty tissue through the process of physi-
cal maturation and increased physical activity. 
The rate of growth for the chest is indicated at the 50th 
percentile where 73.1 centimeters at 13 years, and 85.1 centi-
meters at 17i years, represents an increase of 12 centimeters 
over a five year period. 
The greatest growth spans between the 10 and 90th percent-
iles are: arm, 16 centimeters at 15t years; chest, 32 centi-
meters at 14 and 14t years; calf, 17 centimeters at 14 years. 
These greater gains in girth also fall (13 to 15 years) into 
range of the adolescent spurt. The earlier girth eXPansion in 
the calf may stem from greater sports activity , bicycle riding 
and other forms of physical activity . The arm, being one of 
the weaker body parts in American children and adolescent 
youth , may grow slower in size and strength because of less 
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vigorous activity. 
Bi-iliac diameter.-- The median (50th percentile) bi-
iliac diameter at 13 years is 24.0 centimeters. (Table 1). 
The median figure at 17i years is 27.1 centimeters, indicat-
ing dn average over-all growth of 3 centimeters for the 5 
year span. 
From th ~ 15th year (27.1 centimeters) through the 17i 
(27.1 centimeters) year period, no bi-iliac growth was evi-
dent. The greatest amount of growth occurs from 13 years 
(24.0 centimeters) to 15 years (27.1 centimeters), where 
approximately 3 centimeters represents the major increase 
in bi-iliac diameter. Thus, it appears that bi-.iliac diam-
eter, while somewhat variable at ages 13 and 14, becomes a 
relatively constant measurement at 15 years and older. 
The only significant deviation from a consistent growth 
progression is found at the 13t year level. At the lOth per-
centile the bi-iliac diameter is 16.1 centimeters,as compared 
to 21.1 centimeters, at 13 years, a decrease of 5 centimeters. 
However, at the 50th percentile, the growth figures are approx-
imately the same, and the 90th percentile shows the 13i year 
group to be 6 centimeters more than the 13 year group. A1so, 
the growth span from the lOth through the 90th percentile is 
the largest at 13 years of age. This indicates the growth 
of the bi-iliac diameter is the greatest during the adolescent 
spurt. 
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Summary of Percentile Norm Analysis 
In comparing the norms of this study with the child 
growth research of Stuart-Meredithf!the statistics reveal 
considerable discrepancy as far as consistent progression 
from age group to age group is concerned. For example, a 
close examination of the Stuart-Meredith "Selected Percent-
iles For Five Body Measurements" reveals a consistent pro-
gression in size for these fiv.e anthropometric measurements 
from ages 13 through 17 years. · This applies to measurements 
of height, weight, bi-iliac diameter, chest circumference 
and leg girth, which are also part of the present study. 
Further examination shows the figures at every percentile 
and .age level differing between the two studies. This is 
particularly evident with the height and weight measurements. 
Further variation between the two studies is found in 
the degree of growth between the age groups. While the 
Stuart-Meredith studies indicate a steady growth between age 
groups, the present study shows considerable fluctuation. The 
writer believes several important reasons may be responsible 
for this difference between the two studies. 
1. In the present study the subjects were from various 
ethnic groups, namely, Southern European, Northern 
European and Jewish. These varied ethnic backgrounds 
may well have a decided effect upon weight, height 
and body build, with particular emphasis upon fatty 
i/ Milicent L. Hathaway, Heights and Weights of Boys and Girls 
in the United States, Bulletin, (1956), Unit ed States Depart~nt 
of Agriculture, p .. 79. 
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tissue in the skinfold and girth measurements. 
Different growth patterns are known to exist in 
Southern and Northern Europeans and probably in 
Jewish populations as well. In the Stuart-Meredith 
11 
study the subjects were mainly of Northern European 
ancestry. 
2. Many of the percentile differences in the present 
study were involved with skinfolds. As the writer 
observed while measuring the subjects, the varying 
amounts of fatty tissue did not necessarily correspond 
3. 
with the age groups, particularly among the younger 
boys. 
Another influencing factor may be the varied socio-
economic status of the subjects. The writer used 
subjects from an industrial suburb of Boston (Malden), 
Massachusetts, from the southern outskirts of the city, 
(Boston College High School), where a more cosmopoli-
tan student body is represented, and from a ·middle 
class suburban community some 15 miles south of Boston 
(Braintree). The varied locales are considered to have 
a bearing on the socio-economic selection of subjects. 
The stuart-Meredith subjects were described as pre-
dominately from the professional and managerial 
classes. 
4. A significant factor in interpreting the varied trends 
1/Milicent L. Hathaway, ££• cit., p. 79. 
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of these percentile norms is that of the nu .b r of 
extreme cases involved. This is particularly true 
where weight and skinfolds were concerned. The num-
ber of cases over the extreme percentiles (lOth a~d 
90th) in this study averaged between three and eight 
for every age level •.. The writer was aware of many 
extremely obese subjects whose measurements would 
tend to distort the normal progression figures. No 
attempt was made to discard or smooth the extreme 
cases at either the lower or upper levels. 
Use of Percentile Data 
Some meaning may be derived by relating a recorded 
measurement to a standard figure representing the average-
but much more is obtained when it is related to figures in-
dicating the distribution .for the measurement. This not only 
reveals whether a measurement is above or below average, but 
how unusual it is. It indicates whether a child is larger or 
smaller than 25 or 75 per cent of his group. Thus, the use 
of percentile rank is a more determinative method of comparing 
the adolescent's growth than comparing the actual growth gain-
ed with tables or average gains. 
After a child has been measured and his percentile rank 
with .respect to each of the various body measurements has 
been determined from t he .table, the teacher, doctor or nurse 
should enter the values on a form sheete These values can 
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be used to plot curves on graphs showing average normal curves 
as standards of comparison~ The physician or nurse can readily 
ascertain if a marked change has occured between .successive 
measurement periods. They can determine whether or not a par-
ticular measurement is above or balow the average for the 
normative group of children of the same sex and age as well aa 
the degree of deviation. Aa.d.ltional interpret1ve value is 
attached to these measurements when tneir percentile ranks 
are compared with those of other measurements. 
Inter-relationships of Skinfolds 
and Other Anthropometrical Measurement• 
Introduction.-- The significance of skinfolds in anthro-
pometrical research has unlimited potentiality. The writer 
found little reference in the literature concerning the 
importance of skinfolds in relation to determining normal 
child growth and body build. In this phase of data analysis, 
important aspects of skinfold relationship to body build and 
body fat are presented. 
Co-rrelations between skinfold measurements.~- It is 
important to determ-ine · the correlation of the various skinfolds 
to each other, because, from this relationship it becomes possi-
ble to predict the probable amount of fatty tissue in various 
skinfold areas of the body. 
Table 2. Correlations Between Four Intra- Skinfold Measure-
ments 
13 - 13/6 years 
Arm - Chest r - .84 
-
Arm - Scapula r • .88 
Arm Abdomen r = . 92 
Chest Scapula r = .82 
Chest Abdomen ·r - .86 .. 
Abdomen - Scapula r = .90 
13/7 - 14 years 
Arm Chest r = .80 
Arm - Scapula r = .85 
Arm- Abdomen r • ~74 
Chest Scapula r = .76 
Chest Abdomen r = .85 
Abdomen - Scapula r = .75 
14 - 14/6 years 
Arm Chest r = .e4 
Arm - Scapula r = .79 
Arm Abdomen r = .e5 
Chest - Sea.pula r = .eo 
Chest Abdomen r = .e7 
Abdomen - Scapula r = .e2 
14/7 - 15 years 
Arm - Chest r = .eo 
Arm Scapula r = .el 
Arm - Abdomen r • .80 
Chest - Scapula r • .e5 
Chest - Abdomen r = .e6 
Abdomen - Scapula r = .e8 
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15 - 15/6 years 
Arm·.: • .: Chest r = .. 68 
Arm - Scapula r • ... 69 
Arm Abdomen r = • 73 
Chest Scapula r = .75 
Chest - Abdomen r • .85 
Abdomen - Scapula r = .. 81 
15/7 - 16 years 
Arm - Chest r a .77 
Arm - Scapula r • .81 
Arm - Abdomen r • .82 
Chest - . Scapular= .79 
Chest - Abdomen r - .89 
Abdomen - Scapula r • .79 
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16 - 16/6 years 
Arm - Chest r 1!1 ; 76 
Arm - Scapula r • .72 
Arm Abdomen r = .77 
Chest Scapula r = • 76 
Chest Abdomen r - .84 
Abdomen - Scapula r = .81 
16/7 - 17 years 
Arm Chest r = • 77 
Arm - Scapula r • • 63 
Arm Abdomen r = .60 
Chest Scapula r = .64 
Chest - Abdomen r • .60 
Abdomen - Scapula r • .65 
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17 - 17/6 years 
Arm - Chest r - ~76 
Arm - .Scapula r = e84 
Arm Abdomen r = • 61 
Chest Scapula r = .80 
Chest - Abdomen r • .66 
Abdomen - Scapula r • .84 
17/7 - 18 years 
Arm - Chest r = .66 
Arm - Scapula r = .56 
Arm - Abdomen r • .56 
Chest - Scapula r • .77 
Chest Abdomen P = .76 
Abdomen- Scapular= .70 
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The four intra-skinfolds correlated relatively high 
throughout the five age groups with only the arm-abdomen 
correlation registering a low of .56 at the 17th year. The 
. two highest correlations appeared at the 13 year level where 
arm-abdomen was .92 and abdomen- scapula was .90 .. 
The correlations averaged for all five age groups (.77) 
reveal a close trend between all six skinfold combinations. 
In rank order they are: 
1. Chest-abdomen .80 
2. Abdomen-scapula .79 
3. Chest-scapula .77 
4. Arm-chest • 77 
s. Arm-scapula .76 
6. Arm-abdomen .74 
The correlat·ion . begin to diminish slightly after the 
14th year. This may be due to more pronounced physical devia-
tions associated with maturity. It should be pointed out that 
, the intra-skinfold correlations in this study are not as high 
y' 
as those taken on adults. However, the values are not dir-
ectly comparable with the data for adults because of age and 
obvious physiological factors. Thus, it can be said that skin-
fold measurements are-not· inferior in consistency to body 
measurements and do compare favorably with most physiological 
i/Keys and Brozek, op. cit., p. 261. 
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variables. 
Skinfolde and body build.-- In the determining of body 
build the mistake is often made of interpreting absolute 
measurements which vary markedly from the average in either 
direction. Interpretation should depend ~pon relative size 
?} 
and not upon absolute size. A child whose chest or pelvic 
measurements are very small may be found to be short in stature 
too, so his body proportions are normal. 
21 Pryor states, "Relative width or body build determines 
appropriate body weightn. Body weight has long .been recognized 
by the medical profession as a reflection of diet and state of 
nutrition. However, it is also important to consider the 
factors of sex, height and age, with particular emphasis given 
to body build, namely the nature of the bony framework and body 
structure. 
In this study the two major factors considered in body 
build, other than height and weight, were the bi-iliac diameter 
(hip-l-lidth) and circumference of the chest. The bi-iliac measure-
ment is not a variable one. The landmarks are definite and the 
measuring technique is easily acquired. In this study the chest 
circumference was measured with a tape especially constructed 
to provide accurate measurement during normal respiration. 
1/Loc. cit. 
g/Helen Benton Pryor, op. cit., p. 320. 
2/Ibid., p. 321. 
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One of the most important aspects of this study is the 
determining of the skinfold relationship to various parts of 
the body. The significance of skinfolds and their correlation 
with body weight, stature and body build, is increasing in 
anthropometrical research~ The skinfolds considered in these 
correlations are those measured at the chest, back of arm, 
scapula, and abdomen. 
These four intra-skinfolds correlated high with each 
other with a total avera~e of .77 for all age levels. The 
chest- abdomen skinfolds •. 80, and the scapula-abdomen with 
• 79, \"lere the highest of the intra-correlations averaged for 
the five age groups. The skinfold-weight ·correlations approx-
imated .55, with the abdomen and chest having the highest 
relationships. As the ages increased the skinfold-weight 
correlation appeared to be higher. 
The highest single skinfold-chest circumference correla-
tions were .80 at 14 years, ~75 at 15 years, and .71 at 16 
years of age, and all pertain to the abdominal skinfold. The 
remaining chest-skinfold correlations ranged from .66 to as 
low as .14. 
No trends of skinfold relationship to bi-iliac diameter 
and height could be determined as there were many very low 
and minus correlations throughout all five age groups. 
Other correlations.--Body weight correlated extremely 
high with chest circumference, .74 to .93, from the 13th 
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through the 16th year, dropping only at the 17th year level 
to .66. The bi-iliac-weight correlation averaged .72 at the 
13th and 14th year levels. It then decreased consistently 
through the 17th year. A .so correlation is the average 
relationship between weight and height throughout the five 
age groups, with little variation at any one age levele 
There is a relatively low correlation between chest 
circumference and height, ranging from .63 at 13 years, to 
.03 at 17 years. The .chest circumference-bi-iliac width 
correlation follows the same pattern, with a correlation 
range from .73 at 14 years to a -.10 at 17 years. 
The bi-iliac-height relationship correlates relatively 
high, .41 to .95, through the five age levels. Consistently 
higher correlations are found with the 13 and 14 year old 
subjects. 
Summary of skinfold - body build relationships.--The· 
relationship of four skinfolds (chest, arm, scapula, arm) to 
body weight appears to be more significant in the later years 
of the 13 to 17 year period. The abdominal skinfold indicates 
the greatest significance to body fat change, especially at 
the younger age levels. Chest circumference-abdominal skin-
fold correlations were high at the earlier age. levels, indi-
cating that this relationship has importance in determining 
changes in body fat. The skinfold relationship to bi-iliac 
diameter and height is of little significance at any of the 
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five age levels. 
The chest circumference-weight relationship is an import-
ant consideration in determining body build, especially at 
ages 13 through 16 years. The bi-iliac diameter-weight 
correlation has particular significance at ages 13 through 
15 years. The height-weight relationship has only slight 
significance at any of the five age levels {13 through 17 
years). 
Height and weight correlations with chest circumference 
· are particularly significant at 13 and 14 years. 
The bi-iliac-height relationship was indicated in tn1s 
study as a relatively important factor in determining body 
.!1 build. This confirms the belief of Pryor, who states, "To 
determine a child's body build it is necessary only to measure 
his height and the width of his hips at the widest flare of 
the crests." There was a relatively high bi-iliac-height 
correlation throughout the . five age levels. 
Correlations between skinfold and girth of arm.--The table (3,p.69 ; 
indicates a definite tendency toward fat loss on the arm as the 
adolescent male grows in years and physical maturity. Consid-
erably more decrease in correlations (.29) is noted between 
the ages of 13 and 15 years as compared to a (.18) difference 
between 15 and 17 years. During the measurement phase of this 
l/Helen Benton Pryor, op. cit., p. 323. 
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study the writer observed the great amounts of fatty tissue 
on the arms of younger subjects. This was particularly in 
evidence among the Jewish youth and others who stated they 
did not participate in sports or other forma of physical 
activity. 
Table 3. Correlations Between Skinfold and Girth of Arm 
Age Correlation 
13 r .77 
14 r .52 
15 r .• 48 
16 r .37 
17 r .30 
Comparison of Height and Weight Studies 
A significant fe~ture of this study ia the comparison of 
the present height and weight data with that of other import-
ant child growth research. The writer has chosen four of the 
better known studies in the current literature for comparison 
with the present height and weight data. It was necessary to 
recompute some of the writer's data to make it comparable to 
other studies. 
11 
Stuart-Meredith Tables-1946 .. - - These data were published 
on height and weight of school children aged five through 
eighteen years. The.y were based on 3,771 measurements between 
1930 and 1945 of several hundred Iowa City children of North-
1/Mi licent L. Ha thaway, 2£• cit., p. 79 .. 
·' 
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west European ancestry attending the University of Iowa Experi-
mental Schools. , All subjects w.ere measured in light underwear 
and socks. 
Table 4. A Comparison of Stuart-Meredith - Edwards Percentile 
Norms For Height and Weight 
Percentiles 
10 
25 
50 
75 
90 
10 
25 
50 
75 
90 
Stuart - Ueredith 
146.6 
149.7 
155.0 
160.8 
165.3 
77.1 
83.7 
93.0 
107.9 
123.2 
Boys - Age 13 
Height 
(Centimeters) 
Weight 
(pounds) 
Edwards 
141.4 
146.1 
153.0 
159.0 
164.0 
76.0 
89.4 
105 .. 3 
121.1 
135.0 
Percentiles 
10 
25 
50 
75 
90 
10 
25 
50 
75 
90 
Stuart - Meredith 
152.1 
156.5 
162.7 
168.4 
172.4 
87.5 
95.5 
107.6 
123.1 
136.9 
Boys - Age 14 
Height 
(Centimeters) 
Weight 
(Pounds) 
Edwards 
151.0 
156 .. 1 
162.0 
168.2 
174.0 
89.3 
104.1 
121.1 
138. 0 
153.1 
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Percentiles 
10 
25 
50 
75 
90 
10 
25 
50 
75 
90 
Stuart - Meredith 
146.6 
149.7 
155.0 
160.8 
165.3 
77.1 
83.7 
93.0 
107.9 
123.2 
Boys - Age 15 
Height {Centimeters) 
Weight 
(pounds) 
72 
Edwards 
141.4 
146.1 
153.0 
159.0 
164.0 
76.0 
89.4 
105.3 
121.1 
135.0 
Percentiles 
10 
25 
50 
75 
90 
10 
25 
50 
75 
90 
-
Stuart - Meredith 
162.8 
167.1 
171.6 
176.6 
179.7 
111.0 
118.7 
129.7 
144.4 . 
157.3 
Boys - Age 16 
·: Height (Centimeters) 
Weight 
(Pounds) 
73 
Edwards 
165.5 
169.4 
174.0 
178.3 ' 
182.2 
117.1 
132 .. 1 
148.3 
165.1 
180.1 
Percentiles ~ 
10 
25 . 
50 
75 
90 
10 
25 
50 . 
75 
90 
Stuart - Meredith 
165.5 
169.7 
173.7 
178.1 
181.6 
117.5 
124.5 
136.2 
151.4 
164.6 
Boys - · Age 17 
Height 
(Centimeters) 
Weight 
(Pounds) 
Edwards 
165.1 
169.0 
174.0 
178.3 
182.4 
125.1 
137.3 
152.0 
166.i 
178.1 
74 
75 
Considerable variation is found in the height comparisons 
between these two studies. At the 13th and 14th year age levels 
the Stuart-Meredith heights (Table 4) are noticeably higher ex-
cept at the 90th percentile of the 14 year old group. The 
heights listed in the present study range from one to three 
centimeters taller at age every level through the 15 and 16 
year groups. At the 17th year the distribution appears to be 
evenly divided as the Stuart-Meredith heights are greater at 
the lo1:.rer and middle percentiles and the present study being 
slightly higher at the upper percentiles. 
With the exception of the lOth percentile in the 13 year 
age group, the weights of boys in the present study were heavier 
at every level than the Stuart-Meredith group. This is parti-
cularly evident from the 50th through 90th percentile where 
the differences are as high as 22 pounds. 
The Stuart-Meredith tables reveal greater height at ages 
13 and 14. From 15 through 17 years greater he1gnt was found 
w1 th the subjects in the present study, particularly at the 
upper percentile levels. With only one exception at the 13 
year level, weights recorded in the present study were con-
siderably higher than those found in the Stuart-Meredith tables. 
In the present study the height and w~ .ight tables indicate 
greater growth increases f'rom the 50th through the 90th per-
cent i les than from t he lower percentiles. Thus, in an over-
all comparieon, the subjects ·of t he present study are heavier 
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and taller than those of the Stuart-Meredith study, pa rticu-
larly after the 14th year. ]j 
Boyd Tables-1952.-- The Boyd percentile tables of height 
are from data compiled on boys and girls of the Denver, Colo-
rado, Child Research Council by Dr. Edith Boyd. They were 
published and intended for use by first year medical students. 
Table 5. A Comparison of Boyd-Edwards Percentile Norms for 
Height and Weight 
Percentiles 
10 
25 
50 
75 
90 
10 
25 
50 
75 
90 
Boyd 
147.5 
150.7 
155.4 
159.0 
163.3 
76.9 
85.3 
95 .. 7 
105.8 
114.6 
Ed. wards:-. 
Boys - Age 13 
Height 
(Centimeters) 
141.4 
146.1 
153.0 
159.0 
164.0 
Weight 
(Pounds) 
76.0 
89.4 
105.3 
121.1 
135.0 
l/Lionel Bradley Pett, "A Canadian Table of Averag e Weights for 
Height, Ag e and Sex," American Journal of Public 1955), 45:862. Health (DecemQer , 
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Boyd Edwards 
Boys - Ages 14 
Percentiles Height (Centimeters) 
10 153 .. 4 151.0 
25 157.7 156.1 
50 162.9 162.0 
75 166.3 168.2 
90 170.8 174.0 
Weight 
(Pounds) 
10 88.0 89.3 
25 98.5 104.1 
50 111.1 121.0 
75 119.5 138.0 
90 128.7 153.1 
Boyd Edwards 
Boys - Age 15 
Percentiles Height (Centimeters) 
10 160.0 158.2 
25 165.0 163.3 
50 169.8 169.1 
75 173.5 175.1 
90 177.4 180.1 
Weight (Pounds) 
10 101.6 110.0 
25 112.2 123.1 
50 124.3 138.1 
75 134.5 153.4 
90 143.3 167.0 
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Boyd Edwards 
Boys - Age 16 
Percentiles Height (Centimeters) 
10 166.5 165 .. 5 
25 171.0 169.4 
50 175.1 174.0 
75 178 .. 7 178.3 
90 182.0 182.2 
Weight {Pounds) 
10 112.4 117 .. 1 
25 122.6 132.1 
50 133.8 148.3 
75 146.4 165.1 
90 157.4 180.1 
80 
Boyd Edwards 
Boys - Age 17 
Percentiles Height (Centimeters) 
10 169.0 165.1 
25 173.3 169.0 
50 177.4 174.0 
75 180.8 178.3 
90 183.8 182-.4 
Weight 
(Pounds) 
10 120.4 125.1 
25 130.1 137.3 
50 139.8 152.0 
75 153.9 166.1 
90 169.3 178.1 
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In a comparison of heights between the two studies~ a 
definite trend is apparent. From the lOth through the 50th 
percentile, or up through the average height in each age 
group, all of Boyd's subjects average 2 to 6 centimeters taller 
than those in the present study. From the 50th through the 
90th percentile the trend changes, and in the present study, 
all but the 17 year old age group are taller. 
However~ theweight tables reveal a completely different 
picture. At every percentile level except the lOth in the 13 
year old age group, the present study reveals heavier subjects. 
The most significant weight differences are evident at the 
75th and 90th percentiles where an approximate 20 pounds or 
more separate the two studies. 
The Boyd subjects are taller (1 to 6 centimeters) at 
every age level, from the lOth through the 50th percentile, 
than the subjects in the present study. This height differ-
ence fluctuates throughout the five age groups, particularly 
at the upper percentile levels. 
Subjects in the Boyd study are considerably lighter in 
weight at every age level, with significant variance evident 
at the upper percentiles. In summarizing, it is apparent that 
the Boyd tables reveal greater height, from the lOth to the 
50th percentiles, and indicate some similarity from the 50th 
to the 90th percentiles, while the subjects in the present 
study are heavier at tNery age ltNel, particularly at the 
upper extremes, 75th and 90th percentiles. 
Canadian Height and Weight Study-1953.-- This study 
was sponsored by the Nutrition Division of the Department 
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of National Health and Welfare, Ottawa, Canada, and directed 
by L.B. Pett. Th.e entire Canadian population (approximately 
15 million) were sampled for height and weight. The subjects 
wore indoor clothing except shoes. Measuring equipment in-
cluded a spring~type · acales with a telescopic measuring rod 
for height•' 
Table 6. A Comparison of Pett-Edwards Height and Weight 
Averages 
Age 
13 
14 
15 
16-17 
13 
14 
15 
16-17 
Pett 
Boys 
59.3 
62.2 
64.7 
66.7 
94 
108 
119 
136 
- Ages 13 -
Height 
(Inches) 
Weight 
(Pounds) 
17 
Edwards 
60.0 
63.7 
66.7 
68.3 
105.2 
124.0 
138.1 
149.8 
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The height averages of the Canadian youth ranged (Table 6) 
from .7 to 3 inches below those of the present study, with the 
greatest difference being evident at the 15 year level. The 
American subjects were heavier, as they ranged 11 to 19 pounds 
more for the five year span~ The greatest difference of 19 . 
pounds occurs at the 15 year level. 
Pett averaged the measurements of the 16 and 17 year old 
boys, as d1d the writer, in order to form an equal basis of 
comparison. As the subjects in this Canadian study were wear-
ing indoor clothing, except shoes, it is likely their weight 
figures would have been lower if measured on a balance-beam 
scale and attired in shorts and socks, as in the present study. 
~here was only a slight difference in the height comparisons but 
a greater variation was evident in the weight tables, wi th the 
present study indicating higher poundages. 
The subjects of the present study were both taller and 
heavier than those in the Canadian study. As this study of 
Canadian population was conducted on a nation-wide scale, it 
is likely that a variance in measuring procedures by differ-
ent examiners throughout the country might affect the height 
and welght statistics. ]/ 
Baldwin-Wood He1ght-l1e1p:ht Averages - 1923-1925.-- These 
data wer e issued by the Iowa Child Welfare Research Station, 
University of Iowa. They were based on records of 74,000 boys 
and 55,000 g1rls between the ages of five and nineteen. Vary-
1/Milicent L. Hathaway, ££· cit., p. 65. 
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ing percentages of net weights were added for clothing. The 
subjects were classified in three groups: 
1. Short - lowest 12! per cent of each age group. 
2. Medium - middle 75 per cent of each age group. 
3. Tall - upper 12t per cent of each age group. 
In order to make a comparison with this study it was 
necessary for the writer to determine the lower and upper 
12-t per cent of each age group as this was the basis of con-
struction for the Baldwin-Wood Tables. 
Table 7. A Comparison of Baldwin-Wood - Edwards Height and ·. 
\V'ei~ht Averages _ 
Ba1 win - Wood Edwards 
Age Height (Inches) 
Short Medium Tall Short Medium Tall 
13 56 60 64 56 60 64 
14 58 63 67 68 62 66 
15 60 65 70 61 66 69 
16 62 67 72 63 67 70 
17 64 68 72 64 68 71 
Weight (Pounds) 
Light Medium Heavy Light 1-iedium Heavy 
13 78 93 111 79 105 132 
14 86 108 128 87 115 143 
15 95 120 144 102 129 157 
16 107 134 155 113 143 173 
17 121 14i 156 126 150 175 
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The height difference was negligible between t h e two stud-
ies with slightly higher figures (one inch) being registered in 
the Baldwin-Wood Tables in the Tall column. 
Considerable difference is evident when comparisons are 
made in weight. In the present .study the Light column shows 
a plus seven pounds at the 15 year level to be the greatest 
difference. This is increased to 12 pounds in the Medium 
column and extends as high as 21 pounds at the 13 year level 
i n t he Heavy column. It is also important to co nsider that 
varying percentages of the net weight were added fo r clothing. 
which slightly increased the actual weight of the subjects in 
the Ba.ldwin-11/ood Tables. 
The height difference between the two studies is relative-
ly insignificant (1 to 2 inches), with only slight variations 
among the taller subjects. Within each colum and at every age 
level the subjects are heavier in the present study . Thus, 
weight is seen as the greatest difference between the two 
studies. Youth of the present day tend to mature faster than 
in past years (i.e. , 25 years ago) and this weight comparison 
appears to uphold this theory. 
Influence of Ethic Background 
The final analytical phase of this study involved the 
arranging of the 500 subjects into three main ethnic groups. 
Anthropologists frequently classify Americans in thi s manner. 
There were 314 boys classified as Northern EUropeans (63 per 
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cent), 101 as Southern Europeans ( 20 pe·r cent), and 85 as Jew-
ish (17 per cent). The purpose of this aspect of the study 
was to learn what significance, if any, ancestral background 
has in relation to skinfold, height, weight and other anthro-
pometrical measuranents. 
At each age level the subjects were put into one of the 
three ethnic groups. Within each group the mean, standard 
deviations and correlations, were established on height, 
weight, skinfolds (chest, arm, ;. scapula, abdomen), chest cir-
cumference and bi-iliac diameter. The following analysis is 
based on the data within each yearly age group. 
Thirteen lear age grou~.-- Table and Summary. 
Table 8. Mean and Standard Deviation Scores of Skinfold and 
Other Anthropometrical Measurements for Three Ethnic 
Groups - Boys Age 13. 
Northern European Southern European Jewish 
M SD M SD M SD 
1 
Weight 106.1 22.1 96.1 20.2 117.2 25.5 
2 
Height 154.9 3.2 149.8 3.2 160 .. 0 4.0 
3 
Chest 35.1 11.0 31.1 5.9 34.0 8.4 
3 
Arm 37.0 7.9 34.3 4.6 37.0 7.1 
3 
Scapula 
3 
31.3 6.9 29.1 3.3 31.0 5.8 
Abdomen 
2 39.2 11.5 34.3 7.6 39.1 10.5 
Chest 
2 
73.6 2.5 71.1 2.2 76.2 2.5 
Bi-i1iac 24.1 7.9 22.8 5.9 25.4 7.3 
1/pounds 
_g,/centimeters 
.2/mi11imeters 
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Summary.--- The median (50th percentile) figures (appendix 
A) reveal that the Jewish subjects were 11 pounds heavier than 
the Northern Europeans and 21 pounds heavier than the Southern 
Europeans. Jewish boys were approximately 5 centimeters taller 
than the Northern Europeans and 10 centimeters taller than the 
Southern Europeans. 
The Jewish group measured 2 to 3 centimeters greater in 
chest circumference over the other two groups. Both the South-
ern Europeans (22.8 centimeters), and the Northern Europeans 
(24.1 centimeters), exhibit a smaller bi-iliac width than the 
Jewish (25.4 centimeters) subjects. 
The Northern Europeans had skinfolds which were nearly 
identical with the JeW'J.eh group at all sites. Skinfolds of 
the Southern European group averaged 2 to 5 millimeters smaller 
tnan tne other two groups. The abdominal skinfold measurements 
averaged the highest for all three ethnic groups, with the arm, 
chest and scapula following in that order. The skinfolds all 
correlated fairly high (from .63 to .88) with each other• 
Weight correlated high with height in the Southern European 
(.74) and Jewish (.82) groups, while dropping to a .44 in the 
Northern European group. 
Weight had the highest correlations with the skinfolds of 
the Northern Europeans, as the closest relationship was found 
with the scapula, as was also the case in the other groups. 
Height registered a minus or an extremely low relationsh~p 
\'lith all the skinfolds of the three groups. 
Weight averaged a .72 correlation with the bi-iliac 
diameter among all the groups~ with the Southern Europeans 
having the highest relationship of .72. Height correlated 
highest (.81) with the Jewish group. 
The chest-weight correlation was extremely high with a 
.92 average correlation for all three groups. The chest-
height relationship was less significant with .63 and .60 
. 
correlations for the Jewish and Southern European groups, 
and .34 with the Northern European group. 
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The chest-skinfolds correlation was slightly higher for 
the Northern European and Jewish groups, while it exhibited 
a lower relationship with the Southern European group. Corre-
lations between the chest and bi-iliac diameter were reason-
ably significant~ with the highest being .68 with the Southern 
European group. 
Bi-iliac correlation with the four skinfolds was neg1-
gible, even registering a .oo relationship with the arm in the 
Jewish group. 
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Fourteen year age group.-- Table and summary. 
Table 9~ 1-iean and Standard Deviation Scores of Skinfold and 
Other Anthropometrical Measurements for Three Ethnic 
Groups - Boys Age 14. 
1 
Weight 
2 
Height 
3 
Chest 
3 
Arm 
3 
Scapula 
3 
Abdomen 
2 
Chest 
2 
Bi-ilia c 
Northern European 
M 
120.4 
162.5 
33.3 
36.0 
31.3 
37.8 
76.2 
25~4 
SD 
23.9 
3.6 
8.0 
6.6 
5.9 
10.9 
Southern European 
M 
119.0 
163.8 
31.9 
34.9 
30.2 
36.6 
76.2 
25.4 
SD 
22.3 
2.2 
8.6 
5.3 
4.9 
10.9 
2.6 
5.6 
Jewish 
M 
135.2 
165 .. 1 
33.1 
35.8 
32.3 
39.0 
81.2 
26.6 
SD 
27.0 
3.4 
9.4 
6.0 
5.7 
11.3 
3.5 
9.9 
Summary.-- The median (50th percentile) figures (appendix A) 
reveal that Jewish subjects were 15 pounds heavier than the North-
ern European group, and 16 pounds heavier than the Southern Europ-
ean group. They also were approximately li centimeters taller 
than the Southern Europeans and 2t centimeters taller than the 
Northern EUropeans. 
The Jewish subjects measured 5 centimeters greater in chest 
j}pounds 
y centimeters 
.2/millimeters 
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circumference over the other two groups. Both European groups 
exhibited smaller bi~iliac diameter (25.4 centimeters) than the 
Jewish (26.6 centimeters) subjects. 
The Southern European and Jewish groups registered very 
high correlations among all the skinfolds,. ranging from .8~ to 
.93. Skinfolds of the Northern European group averaged 10 to 
15 millimeters smaller than the other two groups. Arm and 
chest and abdomen skinfold measurements averaged the highest 
for all three ethnic groups. 
Weight correlated fairly high with height in the Northern 
European group (. 73), but dropped to .61 in the Southern ID.lro-
pean group, and • 58 in the Jewish group. 
Weight had the highest correlations with the skinfolds 
of the Southern European group (.66 to .83), as the closest 
relationship was found with the abdomen. Weight correlated 
highest with the chest skinfold (.63) in the Jewish group, and 
(.52) in the Northern European group. Height registered a 
minus or extremely low relationship with all the skinfolds 
of the three groups. 
Weight averaged a .72 correlation with the bi-iliac 
diameter among the two European groups, while dropping to 
.53 in the Jewish group. The height - bi-iliac correlation 
was .77 with the European groups, and .71 with the Jewish 
group. 
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The chest circumference-weight relationship was extreme-
ly high with a •. 89 average correlation for all three groups. 
The ·chest-height relationship was far less significant· with 
• 58 and • 52 correlations for the Northern and Southern Euro-
pean groups, and .4o for the Jewish group. 
The chest-skinfolds correlations were highest in the 
Southern European group, with the highest relationship being 
with the abdominal (.80) skinfold~ The Jewish and Northern 
European groups registered reasonably insignificant chest-
skinfolds. 
Correlations between the chest and bi-iliac were .72 and 
.65 for the Southern and Northern European groups, while show-
ing a .44 relationship in the ' Jewish group. Bi-iliac correla-
tion with the four skinfolds was negligible, even exhibiting 
a -.02 and .oo relationship with the arm a~d scapula in the 
J e-w1ish group • 
.. Fifteen :year ~ap;e · group;~·Table and summary. 
Table 10. Mean and Standard Deviation Scores of Skinfold and 
Other Anthropometrical Measurements for Three Ethnic 
Groups - Boys Age 15. 
Northern European Southern European J ewish 
M SD M SD M SD y 
142 .. 1 30.4 137.4 19.0 Weight 137.2 22.5 y 
170.1 3.3 166 .. 3 3.7 170.1 2.7 Height 
. 21 
36.9 8.6 38.2 10.0 38.0 Chest 9.7 
]}pounds 
g/centimeters 
2/millimeters 
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Arm3 37.4 6.7 37.5 6.6 36.1 4 .. 8 
Scapula3 33.4 6.3 34.0 5.9 34.2 4.7 
Abdomen3 40.7 10.3 42.3 13 .. 2 . 42.1 12 .. 2 
. 2 
Chest 81.2 2. 7 81.2 2.8 81.2 2.0 
Bi-iliac 2 26.6 7.0 26.6 6.7 26.6 6.2 
Summary.-- The median (50th percentile) figures (appendix 
A) reveal that tne Southern European group was 5 pounds heavier 
tnan tne· Northern European and Jewish groups, wnose we1ghts 
were identical at 137 pounds. TI1e Northern European and Jewish 
groups exhibited identical heights (170-~1 centimeters), while 
the Southern European group registered a 166.3 centimeters. 
All tnree groups had the same chest circumference (81.3 
centimeters), and bi-iliac diameters (26.6 centimeters). 
The Southern European group registered slightly higher 
over-all skinfold correlations than the other two groups, rang-
.ing from • 77 to .88 centimeters. The abdomen, chest and scapula 
skinfold measurements averaged the highest for the two European 
groups, as did the arm for the Jewish gz:oup. 
vleight correlated high .. (.80) with the height in the Jew-
ish group, but dropped to .so and .45 in the Northern and 
Southern European groups. 
Weight correlations ranged fairly high (.51 to .80) with 
all of the skinfolds except · the arm in all three groups.' The 
average weight-arm skinfold relationship was .48 for all three 
~centimeters 
.2/millimeters 
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groups. Weight correlated highest with the chest (~90) in 
the Southern European group, (. 79) in the Northern European 
group, and (.74) in the Jewish group. Height registered a 
minus or extremely low relationship with all the skinfolds 
of the three groups. 
Weight had a .67 correlation with the bi-iliac diameter 
of the Northern European group, while dropping to a .44 and 
- .10 relationship with the Southern ,European and Jewish groups. 
The height - bi-iliac correlation ranged from •56 to .26 between 
all three groups. 
The chest-weight relationship ranged high with a .90 
correlation for the Southern EUropean group, • 79, and • 74 
for the Northern European and Jewish groups. The chest-height 
correlation of the Jewish -group . (.52) was the only reasonably 
significant one of the three groups.-
The chest skinfold of the arm was the only high ( .82) 
correlation with chest circumference in the Jewish group. The 
chest-abdomen skinfold was the greatest in the Southern Europ-
ean (. 75) and Northern European ( .65) groups. 
Correlations between the chest and bi-iliac diameter were 
insignificant to the point of registering a -.13 in the Jewish 
group. Bi-iliac correlation with the four skinfolds was 
negligible, even exhibiting a ~.33 and -.49 relationship with 
the scapula and arm in the Jewish group. 
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Sixteen year age group.-- Table and summary. 
Table lle Mean and Standard Deviation Scores of Skinfold and 
Other Anthropometrical Measurements for Three Ethnic 
Groups - Boys Age 1:6. 
Weight-
Height 
Chest 3 
Ad 
3 Scapula 
3 Abdomen 
2 
Chest 
2 Bi-iliac 
Northern European 
M 
147.4 
172.7 
35.7 
36.2 
33.1 
39.1 
83.8 
26.6 
SD 
23.7 
2.6 
6.9 
4.9 
4.5 
10.7 
2.4 
6.2 
Southern EUropean 
M 
149.3 
172.7 
32.3 
35.3 
32.1 
38.6 
85.0 
27.9 
SD 
18.6 
2.4 
4.3 
3.6 
2.3 
6.3 
2.3 
5.3 
Jewish 
].1 
147.2 
172•7 
34.7 
37.0 
33.2 
40.4 
86.3 
26.6 
SD 
18.2 
2.5 
6.4 
5.0 
3.9 
9.5 
2.2 
Summary.-- The median (50th percentile) figures (appendix A) 
show that Southern European subjects were 2 pounds heavier than the 
other two groups who were both 149 pounds. All three groups exhi-
bited identical height (172.7 centimeters). 
The Jewish group had the largest chest circumference (86.3 
centimeters), followed by the Southern European group (85.0 centi-
meters), and the Northern European group (83.8 centimeters). The 
Northern European and Jewish groups have identical bi-iliac 
measurements (26.6 centimeters), while the Southern European group 
exhibits a larger (27.9 centimeters) figure. 
l/pounds 
g/centimetera 
.2/millimeters 
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The Northern European and Jewish groups registered the 
highest skinfold correlations among the three groups, ranging 
from .53 to • 78. Skinfold correlations of the Southern Euro-
pean group were .20 to .4o smaller than the other two groups. 
The abdomen and arm skinfold measurements average the highest 
for all three ethnic groups with the chest and scapula follow-
ing in that order. 
Weight had a fairly low (.53 to ~41) correlation range 
with height in all three groups. Skinfolds correlated high-
est with weight in the Northern European group, as the high-
est relationship (.64) was found with the chest. Height 
regi stared a minus or extremely low relationship ~Ti th all 
the skinfolds of the three groups. 
The bi-iliac - weight relationship averaged .43 f or all 
three groupse Bi-i~iac diameter correlated extremely high 
with height· ( .95), while the two European groups had identical 
( • 48 ) rela tionshipa~~ . 
The chest circumference-weight relationship was a high 
.91 correlation in the Northern EUropean group, .86 in t h e 
Southern European group, and .77 i n the Jewish group. Less 
s1gnLficant was the chest-height relationship w1 th the high-
est correlation (.4o) found in the No_rthern European group. 
The chest-skinfold correlations had the closest rela-
tion ship with the abdomen (.71) and scapula (.62) of the 
Southern European group. The Jewish and Northern European 
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groups registered relatively insignificant chest circumference 
skinfold correlations. 
Correlations between the chest and bi-iliac diameter 
were .44 and .30 for the Northern and Southern European groups, 
while exhibiting a -.02 relationship in the Jewish group. Bi-
i1iac correlation with the four skinfolds was negligible. 
especially in the Jewish group where three out of the four 
correlations had a minus relationship. 
Seventeen year age group.-~ Table and summary •. 
Table 12. Mean and Standard Deviation Scores of Skinfold and 
Other Anthropometrical Measurements for Three Ethnic 
Groups - Boys Age 17. 
Northern European Southern European Jewish 
M SD M SD M SD 
1 
Weight 152.0 23.9 151.0 14,6 153.2 11,3 
2 
Height 175.2 2.7 173.9 1.7 172.7 3.1 
3 
Chest 33.9 5.8 
3 
32.4 4.0 35.1 4.3 
Arm 35.5 5.3 35.2 3.9 36.5 3.5 
3 
.Scapula 32.5 4.2 32.1 3.4 32.4 2.6 
3 
Abdomen 38.7 8.2 
2 
39.2 8.1 41.6 7.8 
Chest 85.0 2.1 86.3 2.1 85.0 1.7 2 
Bi-i1iac 26.6 6.5 26.6 5.3 26.6 6.2 
Summary.-- The median (50th percentile) figures (appendix A) 
1fpounds 
g/centimeters 
.2/millimeters 
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reveal that the Jewish subjects were one pound heavier than 
the Northern Europeans and two pounds heavier than the South-
ern European group. The Northern European subjects were 2t 
centimeters taller than the Jewish group, and 1.7 centimeters 
taller than the Southern European group. 
The Southern European group was almost 1! centimeters 
greater in chest circumference than the other two groups , who 
had identical measurements {85.0 centimeters). Bi-iliac diam-
eter registered 26.6 centimeters for all three groups. 
Of the three groups, the Northern Europeans had the 
highest skinfold correlations (.63 to .79). The chest and 
abdomen skinfold measurements averaged the highest for all 
three groups, with the arm and scapula following in that order. 
Weight had a low correlation with height in all three 
groups, registering .16 in the Southern EUropean group. 
Skinfold correlation with weight was the highest in the 
Southern European group {.59 to .83), as the clo seat relation-
ship was found with the scapula (.33). Height registered a 
minus or extremely low relationship with all the skinfolds of 
the t~ree groups. 
Weight had a low correlation range (.46 to .27) with b1-
il1ac diameter in all three groups. The height - bi-iliac 
correlation registered fairly high with the Northern European 
(.60) and Jewish (.70) groups, while registering an insigni-
ficant .07 with the Southern European group. 
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The chest circumference-weight correlation was the 
highest (.78) in the Northern European group, followed by 
.70 in the Jewish group, and .60 in the Southern European 
group. Chest-height was a .28 or less relationship in all 
three groups. 
The chest-akinfold correlations averaged fairly low, 
with the highest being the abdomen (.54) in the Northern 
and Southern European groups. Correlations between the 
chest and bi-iliac diameter were very low, with a -.10 rela-
tionship with the Jewish group. The bi-iliac - skinfold 
relationship was low for all three groupe, with several 
minus correlations exhibited in the Jewish group. 
Summary of Ethnic Group Comparisons. 
'lhe Jewish subjects were taller and considerably heavier 
(average 16 pounds) than the Northern and Southern European 
groups at (' the 13th and 14th years of age. The Southern 
European subjects were heavier at the 15th and 16th year levels, 
with the Jewish group again slightly heavier at 17 years. For 
the 15 and 16 year periods the Southern Europeans were slight-
ly behind the other groups in height (4 centimeters) with the 
Northern European group being taller at the 17 year level. 
The Northern and Southern European groups increased their 
height and weight growth during the 13 to 15 year period at 
a greater rate than did the Jewish group. 
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Greater chest circumference and bi-iliac diameter (2 to 
4 centimeters) were fQund in the Jewish. boys up to 15 years 
of age. Little difference was found between the three groups 
in these measurements for the 16 and ·17 year periods. 
High intra-correlations (.53 to •• 88) are evident between 
the skinfolds of the Jewish and Northern European groups at 
the 13 and 16 year levels, wh1le tne Southern European group 
had the highest intra-skin:rold correlations (.77 to .93) at 
agee 14 and . 15 years. The abdomen, arm and chest r ·ecorded the 
closest relationships between ekinfolds, with the abdomen being 
the largest single skinfold measurement. 
Weight averaged a higher correlation (.77) with height in the 
Jewish group at the lower age levels with the relationship be-
coming rather insignificant (.53 to .16) at the upper age 
levels for all three groupe. 
The weight-skin fold correlations were the highest (. 89 to 
• 51) in both European groups · throughout the five year period •. 
Height had a completely insig~ificant correlation with the skin-
folds, as did the bi-iliac diameter for all three groups for 
tne entire flve year period~ 
Chest circumference averaged a ~88 correlation with weight 
in all groups -- tne Northern European group in particular~ 1'he 
chest-height relationship was .highest (~:52 to .63) in the two 
European groups at the lower age levels, while becoming more 
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in5ignificant in all groups at the upper age levels. The 
same pattern follows for the skinfold-chest correlations. 
Bi-iliac diameter correlated reasonably high with the 
chest for both European groups, at ages 13 and 14, but dropped 
off to an insignificant relationship in the later years. 
Signific~nce of Ethn~c Group Means 
Th e formula used to determine the significance of the 
• (:i'··· 
mean is c).;n --=- ·t/ IJJ.:::i j where (}'==- standard deviation and N, the 
number in the sample. As sample means tend to distribute them-
selves on the plus and minus sides of the TM (true mean), appro-
ximately 68.26% of the s e ethnic group means are within ..... 1 . c~ , 
- I"'·· 
of the TM. The fact that the standard errors of the present 
means are generally large may be due to several factors: 
l. The small size of samples -- especially in the 
Southern European and Jewish groups. Fewer samples 
tend toward n egative bias. 
2. The scatter within the sample -- when the range or 
span of the sample is g r ea t, the 0/. will be great, 
and vice versa. 
3. The range within which the true mean will fall is 
so small in some of the present cases that the 
differences are negligible, and the means are highly 
significant • . 
4. T - distribution diverges markedly fro m t ne normal 
as the number of cases falls below 50. Th is was 
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the situation jEre in over two-thirds of the 
ethnic groups. 
It is important to consider that statistical signi-
ficance is always relative and can be stated only in terms 
of probability. \vhen comparing the sample measures, e.g., 
the SE difference between the means is the measure of 
significance to be used. A given difference may be called 
s ignificant when the probability of ge tting such a differ-
ence as a result of change (or s hown by the normal curve 
or the T-distribution) is high and cannot be explained 
away as temporary or accidental. A non-sig~ificant differ-
ence generally a rises from sampling fluctuations (or 
accidents), and usually implies no 11 real 11 or true differ-
ence. 
The author feels that larger samples would be necessary 
to increase the significance of sample measures, particularly 
with the Southern European and Jewish groups, and that 
further comparative tests might well show significant d iff-
erences. 
Table l2a. Significance of Means (Standard Erro.r) 
Thirteen Year Age Group 
Northern European Southern European Jewish 
vi eight 2.8 4.8 6.2 
lOOb 
Height 
I 
0.41 0.75 0.97 
1 
Chest 1.4 1 •. 4 2.0 
1 
Arm 1.0 l.l 1.7 
1 
Scapula 0.88 o. 78 1.4 
1 
Abdomen 1. 5 1.8 2.5 
2 
Chest 0.32 0.52 0. 61 
3 
Bi-iliac 1.0 1.4 1.8 
Fourteen Year Age Group 
Northern European Southern European Jewish 
Vi ~Sight 3.0 5.0 7.0 
Height 0.46 0.49 0.88 
1 
Chest 1.0 1.9 2.4 
1 
Arm 0.84 1.2 1.6 
1 
Scapu la 0.75 l.l 1.5 
1 
Abdomen 1.4 2.4 2.9 
2 
Chest 0.29 0.58 0.90 
3 
Bi-i1iac 1.0 1.3 2 .6 
Fifteen Year Age Group 
Northern European Sou thern European Jewish 
\•!ei ght 2.9 6.8 4.8 
Height 0.42 0.83 0.68 
1 
Chest 1.1 2.2 2.4 
1 
Arm 0.86 1.5 1.2 
1 
Scapula 0.81 1.3 1.2 
1/skinfolds 
_g/g irth 
2./diameter 
100c 
1 
Abdomen 1.3 3.0 3.0 
2 
Chest 0.35 0. 63 0.50 
3 
Bi-i1iac 0.90 1.5 1.6 
Sixteen .Year Age Group 
Northern European Southern European Jewish 
Weight 3.1 4.4 4.1 
Height 0.34 0.56 0.56 
1 
Chest 0.90 1.0 1.4 
1 
Arm 0.64 0.85 l.l 
1 
Scapula 0.59 0.54 0.87 
1 
Abdomen 1.4 1.5 2.1 
2 
Chest\ 0.31 0.54 0 .49 
3 
Bi-i1iac 0.81 1.3 1.6 
-
.Seventeen Year Age Gr :Jup 
North ern European Southern Eu .ropean Jewish 
vleight 3.0 3.3 3.3 
Hei ght 0.33 0.38 0 . 89 
1 
Chest- 0.72 0.89 1.2 
1 
· Arm 0.66 0.87 l.O 
1 
.S capula 0~52 0.76 0.75 
1 
Abdomen 1.0 1.8 2 .2 
2 
Ch est 0.26 o • .47 0.49 
3 
Bi~iliac 0.81 1.2 1.8 
1/skinfolds 
..?/girth 
2/diameter 
CHAFT:ER v ~· 
SUMMARY AND CONCLUSIONS 
This study is the first to be done in which selected 
skinfold measurements were made and compared with other 
anthropometrical measurements of children. Subcutaneous 
body fat, as determined by skinfold measurements, is an 
important body component that can be used in future child 
growth and development research. 
This chapter summarizes the research, including the 
percentile norma established from cOmpiling anthropometri-
cal data of 500 subjects (ages 13 to 17 years) at six months 
intervals, the relationship of skinfolds to body build and 
each other, comparison of height and weight tables of this 
study to similar research, and the influence of ethnic ' back-
ground on skinfolds and other anthropometrical measurements. 
The discussion also offers conclusions concerning the anayti-
cal phase and importance of the study, a statement of the 
limitations of the research, and suggestions for further 
study. 
Summary of the Study 
Percentile norms.-- By establishing percentile norms 
-101-
Boston University 
School of Education 
Library: 
102 
it was possible to place ea ch of t h e 500 subjects in the 
prop er percentile rank for his particular body measurements 
a s well as in the ap propriate age group. This technique is 
greatly sup erior to old and crude average (mean ) tables. 
The greatest height and weight increases occurred between 
the 13t h and 15th years. Littl e progress ion was found in 
either measurement after the 15th year. 
The abdominal skinfolds reveal the large s t measurements, 
Vlith t he chest, arm and scapula following in that order. From 
the 13th t h rough t h e 15! year l evel, there was a definite in-
crease in skinfold size, but they became pr ogressively s maller 
from 15t through 17t years. There were many inconsistencies 
:tn skinfold growth p r .ogress ion among the- ten age groups. 
Greatest bi-iliac .growth occurred between t he 13th and 
15th y ears, an i ncrease o~ approximately 3 centimeters . 
It is apparent f ro m the percentile data, tha t the most 
prominent period of growth occurs between t h e 13th and 15th 
years. 
Intra-skinfold measurements.T-The f our intra-skinfolds 
(chest, arm, s capula , abdomen) averaged a .77 correlation 
througho ut the five ag e groups·. Th e clo s est relationships 
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(arm-abdomen .92 and abdomen-scapula .90) occurred at the 
13th year. Correlations tend to decrease after the ·l4th 
year. 
Skinfold-body build relationship.-- Weight correlates 
highest with the abdomen and chest skinfolds. Chest circum-
ference has the closest relationship with the abdominal 
skinfold at ages 14, 15 and 16 years. The skinfold-bi-iliac 
diameter correlation has little significance. 
Body weight correlated very high with chest circumfer-
ence from ages 13 through 16 years, as did the bi-iliac 
diameter at ages 13 and 14 years. 
The weight-height relationship has a relatively low 
correlation throughout the five age groups, with the height-
chest and bi-iliac - chest relationships following the same 
pattern. 
A relatively high correlation occurs between height 
and bi-iliac diameter with consistently higher relationships 
found with 13 and 14 year old subjects. 
Correlations between skinfold and girth of arm.-- A .47 
decrease in correlation between the skinfold and girth of 
arm from 13 through 17 years indicates a trend toward definite 
fat loss as the adolescent matures. 
Selected height and weight table comparisons.-- The Stuart-
Meredith Tables reveal greater height at ages 13 and 14 years, 
while the subjects in the present study are taller at 15 and 
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16 years. Little height variation is found between the two 
studies at the 17 year age levela Subjects in the present 
study were heavier at every age level, particularly at the 
upper percentiles. 
Height of the subjects in Boyd's study is greater up to 
the median (50th percentile) at each age level, while the 
present study indicates taller subjects at ages 15 and 16 
years. Weight is greater at every age level in the present 
study. 
The subjects of the present study were both taller and 
heavier than those in Pett's nation-wide Canadian study, 
sponsored by the Department of National Health and Welfare. 
Height variance is negligible between the Baldwin-Wood 
Tables and those ot the present study. Weight is the great-
est difference between the two tables as the subjects in the 
present study are heavier at every age level. 
Ethnic comparisons.-- The Jewish subjects were heavier 
on an over-all basis, particularly at the 13th, 14th and 17th 
years. The Northern Europeans were taller from ages 15 through 
17 years. Chest circumference and bi-iliac diameter were great-
est in the Jewish group up to 15 years of age, while there was 
little difference among the three ethnic groups in the 16th 
and 17th years. 
High intra-skinfold correlations are registered for the 
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Jewish and Northern European groups at 13 and 16 years~ 
while the Southern Europeans exhibited the highest intra-
skinfold correlations at ages 14 and 15 years. The abdom-
inal skinfold was the largest s i ngle skinfold measurement~ 
and the scapula the smallest. 
Weight correlated significantly with height in the 
Jewish group at the lower age levels, and had its highest 
correlation with the skinfolds in both EUropean groups 
throughout all five age groups. Height and bi-iliac diameter 
· correlations with skinfolds were insignificant at all age 
levels. A relatively close relationship was found between 
chest circumference and weight in all three age groups. 
Conclusions of the Study 
1. Skinfold measurements are a quick and accurate 
method of estimating subcutaneous body fat. 
2. Skinfold measurements should be included in all 
child growth and development studies. 
3. The use of percentile norms is a determinative and 
practical method of comparing various adolescent 
growth. 
4. The greatest height and weight growth occurs between 
the 13th and 15th years. 
5. The abdominal skinfolda reveal the largest measure-
menta. 
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6. Skinfolds increase in size from ages 13 through 
15} years, but diminish in size after that. 
1. Greatest bi-iliac grow·th occurs betl"le en the 
13th a nd 15th years. 
8. Percentile data reveals the 13 to 15 year inter-
val as the greatest over-all growth period. 
9. The intra-skinfolds (ches t, arm, s capula, abdo-
men) have a high corr elation with each other. 
10. Weight correlates highest •Hi th the a bdomen and 
chest sldnfolds. 
11. Weight has a relatively low correlation with 
height. 
12. \vei ght correlate·s hi gh vri th chest circumference and 
bi- j_ liac diameter at ages 13 and 14 years. 
13. He i ght has a low correlation with chest circum-
ference. · 
14. Bi-iliac diameter has a low correlation with chest 
circumference. 
15. Height .has a relatively h igh correlation with bi-
iliac diamet er, part icularly at ages 13 and 14 years. 
16. The relationship of the arm skinfold to a~ girth 
decreases greatly from the 13th through the 17th 
year. 
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· 7. The subjects of this stucy were general l y taller 
and decidedly heavier than those in four well known 
height and weight studies. 
· 1~ The Jewish subjects were heavier, taller1 and had 
greater chest circumference and bi-iliac diameter 
than the Northern and Wouthern European subjects 
at ages 13 and 14 years • 
. 19. . Intra-skinfold correlations were highest for the 
Jewish and Northern EUropean groups at ages 13 and 
16 years. 
20. The Southern European group had the highest intra-
skinfold correlations at ages 14 and 15 years. 
2 J. · The calf skinfold was the most difficult skinfold 
to measure accurately. The writer felt this measure-
ment was so unsatisfactory that it was decided to 
exclude it from the data. 
Limitations 
Limiting factors in the study.-- There are certain limita-
tions which have been recognized by the writer as factors which 
may have an influence on the outcome of this investigation. 
1. No attempt was made b,y the writer to select the sub-
jects used in this study. Also, no claim is made by 
the writer that subjects chosen are representive of the 
population throughout the country. .The resu 1 ts may 
have been different if a random sample selection 
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technique had been used. 
2. A more anthropometrically sound procedure may have 
been to standardize the time of measurement for all 
subjects. This would be particularly effective in 
the weighing of subjects after meals, and girth 
measurements immediately following strenuous physical 
education activities, as was the case at certain 
times during tne measurement phase of this study. 
3. Some difficulty in measuring abdominal and chest 
skinfolds was encountered on extremely obese subjects. 
Following additional measurements the writer was 
still somewhat skeptical as to the accuracy involved. 
4. The only source for ethnic background was the word 
and knowledge of the subjects, and, while well 
meant, they may have ·been inaccurate in many cases. 
Suggestions for Further Study 
1. Similar research is needed on boys of younger ages. 
2. Similar research is needed on girls of all age 
levels. 
3. The measurement and comparison of varied national-
ities to determine the influence of ethnic back-
ground. 
In conclusion, tne writer, recognizing the limitations 
regarding tne small number of cases and the restricted 
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geographical area involved in this study, recommends that 
other investigations similar to this one be made on larger 
groups in other locations~ . 
A?FENDICES 
AFPENDIX A\ 
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Table 13. Correlations of Ethnic Background to Skinfolds· 
and Other Anthropometrica1 Measurements 
Northern European - Age 13 
Weight Height Chest Arm Scapula Abdomen Chest Bi-ilia.c 
Weight .44 • 58 • 59 .62 .. 63 .91 .71 
Height .44 ..;.06 -.13 -.13 - .. 08 .34 . 52 
Chest • 58 
- .. 06 .. 85 .84 .85 .61 .21 
Arm .59 -.13 .85 .88 .. 87 .66 • 23 Scapula .62 
-.13 • 84 .88 .86 
·§4 .25 Abdomen 
.63 -.08 .85 . 87 .86 .o .22' 
Chest .91 .34 • 61 • 66 .63 .64 .63 
Bi-i1iac .71 .52 • 21 • 23 .25 . 22 .63 
Southern European - Age 13 
Weight Height Chest Arm Scapula. Abdomen Chest Bi-iliac 
''~eight .74 • 33 • 26 .44 .43 • 93 .75 
Height .74 -. 21 -.18 .06 -.11 .66 .65 
Chest .33 -.21 .73 .82 .89 .38 .13 
Arm .26 -.18 • 73 .63 .79 .24 .23 
Scapula .44 .06 • 82 • 63 .79 .35 .08 
Abdomen .43 -.11 .89 • 79 .79 .. 46 .19 
Chest • 93 .60 • 38 • 24 .35 .46 .68 
Bi-iliac .75 .65 .13 • 21 .08 .19 .68 
Jewish - Age 13 
Weight Height Chest Arm Scapula Abdomen Chest Bi- i1iac 
Weight .. 82 .41 .28 .67 .53 .92 .71 
Height .82 .07-.11 .23 .10 .63 .81 
Chest .41 .07 .88 .76 .87 .62 .20 
Arm .28 - .11 .88 .77 • 78 .53 .o6 
Scapula .67 .23 • 76 • 77 .82 .78 .28 
Abdomen .53 .10 .87 • 78 .82 .70 .26 
Chest .92 .63 .62 .53 .78 .70 .58 
Bi-i1iac .71 .81 .20 .oo .28 .26 .58 
113 
Northern European - Age 14 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliac 
Weight .. 73 .45 .45 .52 .47 .89 .70 
Height • 73 -.04 .06 .09 .03 .58 .77 
Chest .45 - .. 04 • 76 .77 .. 81 .41 .03 
Arm .45 .. 06 • 76 • 70 • 76 .37 .14 
Scapula .62 .09 • 77 • 70 .. 80 .47 .. 07 
Abdomen .47 .03 .81 • 76 .80 .47 .09 
Chest .89 .58 .41 .37 .47 • 47 .65 
Bi-1liac • 70 .77 .03 .. 14 .07 .. -09 .65 
Southern European - Age 14 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliac 
Weight .61 .72 .72 .66 .83 .. 93 .74 
Height .61 .12 .16 .12 .26 .52 .77 
Chest • 72 .12 .92 .83 .92 .66 .36 
Arm .72 .16 .92 .82 .87 .61 .42 
Scapula .66 .12 .83 .82 .81 .63 .43 
Abdomen .83 .26 .92 .87 .81 .80 .46 
Chest .93 .52 .66 .61 .63 .80 .72 
Bi-i1iac .74 .77 .36 .42 .43 .46 .72 
Jewish - Age 14 
Weight Height Chest Arm Scapula Abdomen Chest Bi-i1iac 
Weight • 58 .63 .45 .45 .60 .85 • 53 
Height .58 .03 -.04 -.12 .08 .40 .71 
Chest .63 .03 .93 .90 .88 .54 .. 13 
Arm .45 -.04 .93 .91 .91 .33 -.02 
Scapula .45 -.12 .90 .91 .88 .33 ~ .. os 
Abdomen .60 .08 .88 .91 .88 .46 .03 
Chest .85 .40 .. 54 .33 .33 .46 .44 
Bi-iliac .53 .71 .13 - .. 02 - .oo .03 .44 
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Northern European - Age 15 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliao 
Weight e50 .60 .. so .57 .63 • 79 .67 
Height .70 e -.13 -.10 -.os -.15 .14 .47 
Chest .60 -.13 .. 68 .80 .86 .62 .29 
Arm • 50 -.10 .68 .74 .79 • 54 .27 
Scapula .57 -.05 .80 .74 .83 .62 .32 
Abdomen .. 63 -.15 .86 .79 .83 .65 .. 31 
Chest • 79 .14 .62 .54 .62 .65 .44 
Bi-iliac .67 .47 .29 .27 .32 .31 .44 
Southern EUropean - Age 15 
\'leigh t Height Chest Arm Scapula Abdomen Chest Bi-iliac 
Weight .45 .67 .49 .75 • 72 .90 .44 
Height .. 45 -.05 -.21 .12 .oo • 29 .56 
Chest .67 -.05 .87 .87 .88 .66 -.07 
Arm .49 -.21 •• '87 .85 • 77 .43 -.08 
Scapula .75 .12 .87 .85 .87 .65 .08 
Abdomen • 72 .oo .88 .77 .87 .75 .oo 
Chest .90 .29 .66 .43 .65 .75 .31 
B1-iliac .44 .56 -.01 ~oa .08 .oo .31 
Jewish - Age 15 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliac 
Weight .ao ~80 .45 .51 .67 • 74 -.10 
Height .80 .48 .04 .13 .19 .52 • 26 
Chest .80 .48 .67 .63 . 76 .82 -.29 
Arm .45 .o4 .67 .88 .82 .38 -.49 
Scapula .51 .13 .63 .88 . 76 .35 -.33 
Abdomen .67 .19 • 76 .82 • 76 .49 -.38 
Chest • 74 .52 .82 .38 .35 .49 • -.13 
Bi-iliac -.10 .26 -.29 -.49 -.33 -.03 -.13 
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Northern European - Age 16 
Weight Height Chest Arm Scapula Abdomen Chest Bi- iliac 
Weight .53 .64 .54 .. 56 .59 .91 .46 
Height .53 .18 .08 .07 .06 .40 .48 
Chest .64 .18 .65 • 73 • 78 .61 • 25 
Arm .54 .08 .65 .. 71 .66 .49 .. 14 
Scapula • 56 .07 .. 73 .. 71 • 76 .53 .20 
Abdomen .59 .. 06 • 78 .. 66 .76 .59 .12 
Chest .91 .40 .61 .49 .53 .59 .44 
Bi-iliac .46 .48 .25 .14 .20 .12 .44 
Southern European - Age 16 
Weight Height Chest Arm Scapula Abdomen Cheat Bi-i1iao 
Weight 
• 
.41 .30 .22 .58 .64 .86 .48 
Height .41 -.10 .06 -.05 -.01 .17 .48 
Chest 
-30 -.10 .57 .26 .60 .33 .25 
Arm .22 .06 .57 • .. 59 .37 .14 .09 Scapula .58 -.05 .26 .59 .56 .62 - .13 
Abdomen .64 - .10 .60 .37 .56 .71 .26 
Chest .86 .17 .33 .14 .62 .71 .30 
Bi-i1iac .48 .48 .25 .. 09 - .13 • 26 .30 
Jewish - Age 16 
1'ieight Height Chest Arm Scapula Abdomen Chest Bi-i1iac 
Weight .44 .28 .42 .57 .31 .. 77 .38 
Height .44 -.09 -.16 -.04 -.37 . 03 .95 
Chest .28 -.09 .53 .62 .66 .. 18 -~04 
Arm .42 -.16 .53 .76 .66 • 29 - .16 
Scapula .57 -.04 .62 • 76 .60 .41 .01 
Abdomen .31 - .37 .66 .66 .60 . 23 -.34 
Chest .77 .03 .18 .29 .41 .23 - .-02 
Bi-iliac .38 .95 -.04 - -16 .o1 -.34 -.02 
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Northern European - Age 17 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliac 
Weight .45 .64 .50 • 57 .. 68 • 78 . .. 46 
Height .45 .01 .07 .oo .os .26 .60 
Chest .64 .. 01 • 78 .79 . .77 .44 .14 
Arm .50 .07 • 78 .74 .63 .32 .. 10 
Scapula .57 .oo • 78 .74 .74 .46 .07 
Abdomen .68 .oo .77 .. 63 .74 .56 .13 
Chest • 78 .26 .44 .. 32 ,.46 .56 .36 
Bi-iliac .46 .60 .14 .10 .. 07 .13 .36 
Southern European - Age 17 
Weight Height Chest Arm Scapula Abdomen Chest Bi-iliac 
vleight .16 .59 .60 .83 .67 .60 .43 
Height .16 .28 -.05 -.01 -.17 -.08 -.07 
Chest .59 • 28 .68 .63 .58 .41 • 21 
Arm .60 -.05 .68 .66 .77 .38 .14 
Scapula .. 83 -.01 .63 .66 .75 .41 .41 
Abdomen .. 67 -.17 .58 .77 .75 .53 .32 
Chest .60 -.08 .41 .38 .41 .. 53 .30 
Bi-i1iac .43 -.07 • 27 .14 .41 .32 .30 
Jewish - Age 17 
Weight Height Chest Arm Scapu 1a Abdomen Chest Bi-i11ac 
Weight .37 
·54 .47 .60 .25 • 70 .27 Height .37 .o .17 -.24 -.25 -.09 .70 
Chest ·~7 .04 • .75 .68 .74 .30 .06 Arm • 7 .17 .75 .44 .33 .21 .49 
Scapula .60 -.24 .68 .44 .66 .14 -.36 
Abdomen .25 - .. 25 .74 .33 .66 .29 -.28 
Chest .70 -.09 .30 .. 21 .14 .29 -.10 
Bi-111ac .27 .. 70 .06 .49 -.36 -.28 -.10 
APPENDIX : B. 
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Table 14 • . RAW SCORES OF SKllU"OLD AND 
. -
OTHER-- ~~HROPOMETRICAL DATA 
]} 100 BOYS -- 15 YEARS 
Age Ht. 
y 21 ljj Wt. Chest Arm Scap- Abdo- Calf Calf Arm Ches~ Hip ula men 
1. 12/4; 1;/0 58 81 
2. 9/4; 15/3 6; ;/4 112 
;. 8/4; 1;/4 6; 116 
4. 11/4; 15/1 5% 89-~ 
5· 5/4; 13/7 66! 115 
6. 10/4; 15/2 59- 84 
1· 8/4; 15/4 53 1/8 132?3 
8. 8/4; 15/4 6n 150 
9· 5/4; 13/9 58 -;/4 11~ 
10. ;/4; 13/9 62 l02i 
11. 1/45 15/11 62 100 
12. 5/44 15/7 55-t 81 
1;. 8/45 15/4 65 -1/8 106 
14. 2/44 15/10 57t 79i 
15· 9/42 15/5 62 10~ 
16. 1/44 15/11 62 5/4 159t 
17. 1/44 15/11 ~~ 94t 
18. 5/4; 13/9 62 7/8 103 
19. 11/4; 15/1 62'~· 99t 
20. 11/45 15/1 56~ 71 
21. 5/4; 15/7 6lt 1;4 
22. 7/4; 13/5 5~- 156 
25· ;/4; 15/9 6ol 88:} 
24. 2/44 15/10 59-7/8 85 
25· 8/4; 15/4 64.?t 127 
YAge . 
:y'l-1:onths to next birthday 
3/Year born 
!/Nonths over present age 
24 27 25 27 ;o 1;t ~ 26 ;/4 91 
25 27 25 29 56 1~ &~ 28 1/2 9f 
26 28 27 51 4o l;t ~ 50 1/2 l~s 
24 25 25 27 ;2 12 8 ;,A zrt ~ 
25 ;o 25 52 55 12-1 8 }1'4 ;o 10 
25 29 25 27 ;o 11~ 8 2?i 8 5/4 
;9 45 ;4 51 4o 14- 11~ ;4 ~ 
46 44 57 53 44 1!t 11 5~ nt 
44 40 40 53 55 1 - 10 29t 9 5/4 
26 ;6 25 28 4o 12-"2 8 ;/4 29 9 
28 57 28 52 ;8 12 9 28 5/4 1Qi 
25 50 27 29 55 11 &? 25 9-
29 57 29 57 48 1~ 9± 27 ;;4 1o;. 
24 29 25 26 55 nl 73/4 2~ 8--~ 
24 ;1 25 28 ;6 12! 9! 29-} 1~ 
29 55 ;6 4; 42 15-t 11- 52 u; 
29 ;4 28 59 42 15 5/4 ~ 26! 8-5/4 
25 50 26 ;o 59 12 8-;/4 29 9 5/4 
26 29 24 29 ha 12 8 27t 9.;· 
25 ;o 25 25 38 10 7-i 24 ~ 8- !;/4 
55 55 50 52 55 1~ 11 - ;; 5/4 9 5/4 
52 53 47 64 48 14-5/4 12fz 2;4ir7-~· 11 
26 ;; 27 27 55 11 8 2 ~ 
27 ;; 25 29 40 11 at 27 ~ 
37 4o ;; 55 55 1~ 10- 2~- lot 
119 y 
Age Ht. 
2/3/ JY 
Wt. Chest ArmScap-Abdo-Calf Calf Arm Chest Hip 
26. f/43 13/9 67t 122if 29 
27.12/43 13/0 61 106 26 52 )4 
28. 6/44 13/6 60 80-If 
29. 4/44 i)/8 60 88 
30. 3/44 13/9 · 64 )/4 ll) 
31. 5/44 13/7 55 )/4 104 
)2. 3/44 13/9 5~ 87-'2 
,,. 1/43 13/11 65- 128 
)4. 4/43 1)/8 61i 15) 
"55-12/44 1)/0 · 64 151 
)6. 9/43 13/) 59 115 
37. 6/1~) 1)/6 55 109 
)8. 5/43 13/7 60 104 
39.12/4) 1.?/0 - 60 114 
4o. 1/4"5 1.?/11 6o 95! 
41. 5/44 12/7 62 5/8 119 
1t2. 2/43 13/10 59 90 
4).11/43 1)/1 64 122 
44. 5/4) 13/7 61 5/8 115 
45. 5/4.? 1.?/6 57t 99 
46. 10/43 13/2 61 )/4 104 
47. 9/4) 13/.? 62 86 
48. 2/43 13/10 64t 109 
49. 3/43 1)/9 64 .?/4 110 
50· 2/4.? 13/10 57 3/4 67! 
51· 1/4.? 1)/11 63t 110 
52· 6/4.? 1)/6 59-3/4 94! 
5.?· 12/43 13/o 60i eo-~ 
54.12/4.? 13/0 59-?J- 14.?i 
55· 5/ 43 1.?/7 61 5/8 140 
56. 2/43 15/10 5&t 951 
57. 4/4) 1.?/8 572 94~;f 
58· 1/4) 15/11 6o-~ 129-t 
59· 2/4"5 1.?/1o 57 Br~ 
60.11/4) 13/1 55 1/8 762 
61. 6/4) 1.?/6 5~ 80 
62. 5/4.? 15/7 55 .?/4 79 
6,?. )/4.? 1.?/9 57 82 
64. 3/45 15/ 9 5~ 77 
65. 1/45 1.?/11 64 7/8 131 
66. 4/4) 15/ 8 64k 115 
67. 1/4) 1)/11 61 )/4 110 
68. 1/44 l)/11 6) 1/8 115 
69. 6/44 1)/ 6 56 79. 
70. 11/4.? 15/1 59 87-~-
71. 7/4) 15/5 6) 146 
25 
27 
52 
45 
28 
29 
58 
)6 
45 
52 
4o 
50 Ln 
.?9 
40 
74 
38 
45 
29 
27 
28 
')0 
50 
26 
)4 
29 
65 
51 
4; 
)1 
52 
29 
)0 
27 
5) 
29 
53 
24 
26 
27 
27 
26 
29 
28 
25 4; 
28 
)4 
52 
)9 
51 
55 
4) 
48 
42 
49 
40 
4) 
42 
46 
'' 27 )4 
55 
30 
31 
)1 
55 
54 
49 
.?9 
)5 
46 
38 
.?6 
.?7 
3) 
)5 
32 
29 
26 
50 
39 
50 
25 27 
4; 42 
ula men 
27 27 
25 27 
25 28 
26 28 
29 )9 
51 49 
)0 )4 
27 36 
48 62 
50 46 
40 56 
42 52 
)4 46 
35 5) 
)4 45 
57 _- 55 
32 47 
)6 51 
32 45 
46 59 
27 29 
25 27 
27 32 
)) 35 
25 26 
26 50 
29 )1 
26 3) 
52 60 
44 44 
)4 57 
)0 40 
)7 64 
53 42 
29 52 
52 40 
28 )4 
29 )1 
53 31 
27 26 
26 28 
26 )2 
)0 55 
25 25 
26 29 
38 48 
:z;8 p; :z;,l4 ol. .1, 
_, ,/ .-~ T4 314 . nt 
59 '13 9 - 28- 9 'f;/4 
)4 11 7-i 26 9 
37 nt 9 27! 9i 
46 127'5- 8 27 o1 
40 - /4 04 12 3 9t 31 9 -z~ i~ 1~ ~~ 9 ~~4 
66 15 1~~ )2 11 
50 15 11 :2:2:2;:!._ 111 
52 l7s- 10 29t 1" 
:::;2 p , 9-f / _, 1~¥ 31 &s 
55 15 9-2 30 9l 
52 15 10i 51J.. 9-
46 12 ~ 24 8 5/4 
46 12 )/ 4 11 3~} 9 
4o n t 9 28£ 9 
42 14 1'* 30 . 10 
44 13 9i- 30 ~ 
50 11-~ 9} 28 &f 
40 12 5/4 8~ 27 5/4 9 
41 11 7 3/4 27t 9 
41 12 3/4 9 28 3/4 lei 
41 1.? 5/ 4 at 29 10 -
55 10 ~ 24 o :l 
- 04 58 12-'2 9-~ 2et 10 ' 3/4 
57 12 9 27 9± 
38 n t _ - 7! 24 3/4 9 ~ 
50 14 . 11 )4! 10 
57 14 11 )2 3/4 1~ 
46 12! 8 3/4 28 3/4 ~ 
4). 12 5/4 &i 2~ 9~ 
52 14 5/4 11 31i 8 3/4 
4) 11 1/8 8 1/8 2~} 9t 
40 11 8 26 8-
41 11 7 5/4 26 9 
40 10 )/4 8 26 9 
41 11! 8 5/4 27 9 
)4 11 7-i 25 8 
)1 14-4- lot 51 3/4 9 3/4 )4 15- 8 5/4 30i 9 3/4 
;6 1) 9 29 -3/4 9 3/4 
46 12:-} 9-} 29t 9 )/4 
45 12 8 26'2 8 3/4 
33 12 M- 27 5/4 8 3/4 
52 14 5/4 lot- 32i lo-~ 
y' 
Age Ht. Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest 
120 
Hip 
. Y?i lt.l 
72. 2/45 +3/IO 57 74~ 27 33 
73· 2/4; 15/10 57 7/8 10~ 38 ;6 
74. 4/44 13/8 58 1/8 8&} ;; 37 
75· 5/44 13/7 58 84i 24 35 
76. -5/44 15/7 57 92 52 38 
77-11/45 13/1 55 3/4 65t 25 52 
78. 7/45 13/5 59-t 9~ 34 41 
79· 1/43 13/11 61! 86i 30 36 
8o. 5/45 13/ 7 55-5/4 72 32 32 
81. 5/ 43 13/9 6ot 92 32 34 
82. 7/43 13/ 5 . 54- 109 45 42 
a;. 6/4; 13/ 6 62 3/4 105 24 26 
84. 7/4; 13/5 67 5/4 141! 28 28 
85. ; / 43 13/9 67 164 · ;o ;; 
86. 1/43 15/11 71i 170 52 47 
87 . 1/43 13/11 61t 10Bf 27 35 
88. 2/43 15/10 6;t 117t 27 28 
89. 5/45 15/ 11 6o.. 98 28 38 
90. 5/45 15/9 64;\. 107 37 59 
91. 1/45 15/11 6~t 156 t 50 53 
92. 12/45 13/0 64t 121! . 26 31 
95· 6/44 15/ 6 59-i 8~ 52 51 
94. 4/ 45 15/ 8 62 . 91t 25 ;o 
95· 1/44 15/11 56 5/4 102-~ 45 42 
96.12/42 15/0 58 )/4 98 56 44 
97. 5/43 15/9 68 5/8 138 32 35 
98. 8/ 45 15/4 6~ 107 44 4; 
99· 5/ 45 15/ 9 56- 84 29 37 
100. 5/45 13/7 61 115 37 41 
u1a men 
25 27 
34 49 
27 4o 
26 28 
28 59 
27 29 
;o 39 
50 55 
29 30 
50 31 
52 50 
25 25 
52 34 
54 45 
4o 64 
;o 57 
25 52 
26 52 
27 28 · 
49 55 
26 28 
27 ;6 
25 25 
52 49 
52 59 
52 37 
52 52 
52 41 
52 44 
59 10 5/4 7 25 9 5/4 
58 12i 10 2&:1,. 8 .?/4 
.?8 11 ;/4 aJ... 27t ~ 
53 10 3/4 8! 26 5..4 9 . 
57 llJ. M 27:.h. 9-.1. 
'"'2 4 2 
27 10:r 6 Y4 24 .;/4 8i 
45 12 9 28 9 ~ 
57 n t ~ 27t 9 
4; 11 7 5/426 8 5/4 
44 12 8 27t 9t 
~ i~5/4 ~fl 4 ~~t ~ 
35 14 lO 5~~ 11 
;a 15 n t ~2t nt 
.?4 11_ 13:1. ~ llz-
4o 1..14 19t 27 ·5/4 ~ 
35 12-5/4 9i: m- % 
4o 12 9 :~j4 2Bf 9 ·~ . 
45 12 8% 29 · lot 
48 1%" 1~ 57-i2- 9 ~ 5/4 
58 15 Y2 51~ lei 
.?6 11 at 26 9 ·5/4 
55 11 5/4 '7-5/426ft 10 
48 12i ~~ 28 3.14 8 5/4 
42 11 ;/4 9i 28f: 9 3/4 
47 14 10.. 50'2 1~ 
55., 12:~ 1~ ;~~ 1'* 
42=~ 11 ~ 27 · ~ 
4.? 12i 9t 51 9f 
121 
y 100 BOYS -- 14 YEARS 
Y ..;,ge Y Ht. Wt. Chest Arm Scap-Abdo-Ca1~ Calf Arm Chest Hip 
u1a men 
1. 2/42 14/10 65;4 1~1} 
2. 4/42 14/8 6 4t l01t 
). ~/42 14/9 59 ~/4 102-~ 
4. 8/42 14/4 68 5/8 12%. 
5· ~/42 14/9 65 ~/8 122-~ 
6.12/42 14/0 65i- 125;:!.. 
7· 8/42 14/4 65 1/8 114! 
8.10/42 14/2 67-ft 19~ 
9· 2/42 14/10 61 ~/4 9&~ 
10.11/42 14/1 59 84 
11. 6/42 14/6 6~~ 85 
12. 2/42 14/10 6~ 107~ 
1~. 2/42 14/10 54 1/8 81l 
14. 4/42 14/8 ~ 8~~-
15-11/42 14/1 66 ~/4 15~ 
16. 9/42 14/3 60 80 
17. 2/42 14/10 67 10}~ 
18. 3/42 14/9 6~~ 12~ 
19·. 6/42 14/6 66-~ 1;llt 
20. 8/42 14/4 69 ~/4 146~ 
21. 4/42 14/8 64~ 1~~ 
22. ~/42 14/9 7~ 14~ 
2~. 2/42 14/10 67-f 1~2 
24. 4/42 14/8 6~- 147 
25· ~/42 14/9 6~~ 137 
26. 1/42 14/11 65 3/5.'12}~ 
27. 6/42 14/6 ~- 9~ 
28. 8/42 14/4 58 81-2· 
29. 8/42 14/4 60:t 12~­)0.12/42 14/0 68 . 117 
~1. 4/42 14/8 6f 5/4 1)8 
~2. 5/42 14/7 68 .:5/4 20Bf3 
~;. 5/42 14/7 6~ 121 
~. 9/42 14/5 58 109-i:!.. 
55· 9/42 14/5 62 3/8 11~ 
;6.12/42 14/0 68 1~1 
57·12/42 14/0 65i 112 
)8. 9/42 14/) 66 1/8 137~ 
)9. 8/42 14/4 6ot 10~~ 
40. )/42 14/9 60 3/4 108 
41. 4/42 14/8 62-~- 105 
42.12/42 14/0 5~- 98 
4;. 1/42 14/11 69i 169 
25 28 
25 27 
26 26 
25 25 
25 27 
26 29 
24 25 
52 45 
23 25 
2) 25 
)0 ~6 
25 26 
35 4o 
25 ~ 
37 40 
25 33 
24 27 
28 39 
29 )6 
27 37 
)0 35 
~ ~ 
27 )~ 
27 )8 
27t ;4 
55 56 
26 28 
35 ~2 
51 50 
29 55 
41 53 
61 50 
28 37 
)6 )6 
~ 41 
28 56 
33 31 
35 4; 
39 41 
4; 43 
)0 55 
)4 42 
45 46 
25 
25 
26 
26 
26 
27 
26 
52 
25 
24 
25 
26 
51 
24 
51 
25 
25 
28 
51 
27 
)) 
27 
27 
28 
26 
29 
29 
28 
50 
)0 
35 
42 
29 
)9 
29 
33 )) 
42 
37 
)8 
)0 
)2 
46 
27 50 14j; lei 32--~- lli 
24 29 11~ 8 29 10 
27 28 12f 9 3/4 28 3/4 9 
28 33 1}§- 9.5/8 29.1. 10 3/4 
27 32 12 ;/4 9-~- ;r! 10t 
53 :;a 14 9 ~A :;o ~/4 9 . ~/4 
26 )0 1~- 9 ~/8 )1-~ lot 
54 42 16 )/4 1~ ~51 lot 
25 29 1~ &~ 301- 9 3/4 
23 35 12- 7t 2~ 8 )/4 
38 42 nt 9 27~ 9i 
27 ;6 1) 8 5/4 28 :;/4 9 3/4 
41 56 111,. 9 28 &-
26 42 n! 7t 21-@- a-1-
48 52 15?§- ni- ;~1- n t 
26 52 10-? if.. 27~- 9 
27 '' 12 8! 28 10 ~3 42 1) 9 .:;/4 ~1 10 3/4 
56 4; 1}i 10 29 )/4 l o.i 
)2 46 13i- 1~ 31 11~ 
40 41 14 . 11 - 51i 9 - ~/4 
36 ~8 1~ 10 )2 .)/4 1~~ 
~0 48 13i 10 . :;at 10i-
34 44 1~ 10 5/433 . u . 
)0 41 1}~ 9 ~/4 ~1 l~~ 
34 38 15 9;*- ~1-? 10 ~/4 
27 ~7 11 7l 27 ;;4· 10 
~5 4o n .:t. 8 27-% 9t 
67 48 1i lot ~3·~ 10 
~7 37 1 4 9 ~0 1ofJ· 
52 52 14~ 11 ;o; lot 
62 64 16 1)i ;&;,_ 11 
50 ~8 1}} 9 ~ 2a; 11 3/4 
44 52 l ;t 10 2~ 9 
~ 42 12 ~/8 9-~ 27} 9-'~ 
46 54 1~ 5/4 9 )/+ ;o-i 11 
38 42 12 9 29t &~· 
59 48 13~ 1~ 31 10 
42 45 11} 9-g. 29t lo.i 
69 50 12 9-t 29 9 
35 40 12 )/4 9'2~ 27t 9-'-i:l 
)9 52 1~ 9t 27-~- 9 3/4 
58 50 14 ~/4 12 - ~~ 10 3/4 
y 122 
Age Ht. Wt. Chest Arm Scap- Abdo-Calf Calf Arm Chest Hip 
y 21 y ula men 
44. 1/42 14/11 6li l09t 42 48 35 45 48 1~ 9 2& ~-
45. 3/42 14/9. 65i 117 32 37 32 ;4 42 13 9 29 3/4 9 3/4 
46. 8/42 14/4 61 3/4 107 38 36 )6 32 45 12 8 2&-',- ~ "' 47. 4/42 14/8 57),._ 98 42 30 )0 45 44 11 3/4 at 28 2 2 
48. 1/42 14/11 65 5/8 122 43 38 )4 51 49 12 3/4 9· 27 3/4 9 3/4 
49. 5/42 14/7 5~ 9&~ 42 ;9 )4 34 4o 12 &~ 26 5/ 4 8 3/4 
50. 7/42 14/5 5~- 113 43 39 ;4 53 54 15 10 3~ 9i 
51. 9/42 14/3 65 121 37 32 29 ;4 58 12 3/4 9-~ 29 3/4 9 3/4 
52· 11/ 4214/1 63 3/4 109 ;4 ;4 51 ;4 40 13 9 49-"} 9 3/4 
53· 5/42 14/7 60 3/4 109 31 _, 50 50 43 12~~ ... 1 28 3/4 9 5/4 JO 02 
54. 2/42 14/10 69 3/4 12~ 28 39 32 35 58 1~ 9 30-~- 10 3/4 55· 5/42 14/7 67,i 122 - 42 45 29 53 56 12':a- 9i- 32 10 56. 4/42 14/8 66 -5/8 124 35 35 ;6 35 41 l2i 10 ;~ 10 
57· 8/42 14/4 63 1;4 35 45 ;4 41 46 14 . 3/411-~- 32?J- lei 
58. 1/42 14/12 65 109 ;4 35 - 30 25 4o 1~ 9 29 10 
59· 1/42 14/11 65/18 122i 51 ;4 )4 42 45 1;; 9 3~~ 10 2 60~ 2/42 14/10 6~ 110 32 ;4 )0 ;o 44 12 9 29 9 3/4 
61. 5/42 14/7 6 f 121i 41 59 31 ;4 41 15 9 ?//4 31 10i 
62. 6/42 14/6 6&2 15Bt 42 ?8 58 52 40 14 11 3/4 ;4-~- 11 -3/4 
6).12/42 14/0 67 136 43 4; 32 42 45 13 3/410 51 10 3/4 
64. 7/42 14/5 6~ 158 42 42 57 51 48 15 3/411 52 lO.:t 
65.10/42 14/2 6~ 99 28 33 33 29 36 11~ 8 27 9l 66. 4/42 14/8 6of 127 30 33 31 41 43 I 31 10 3/4 1% 9t 
67. 1/4; 14/11 6~ 91t 28 33 26 28 40 10 3/4 7i 26t s4 
68. 5/42 14/7 ~ 116 40 39 32 35 4o 13 9 · 29 1~ 69.10/42 14/2 66! 177 51 44 ;o 65 48 14:1~ 12 37 1 2 2 
70. 5/42 14/7 66.. 113 24 52 27 30 41 12-~ 9 29 10.:!-2 
71.1/42 14/11 6}~ 107 28 31 26 31 33 12 9'} 30i 10 
72. 2/42 14/10 57t 90 25 31 27 27 35 1li ~ 27 · 8 3/4 
73· 7/42 lll-/5 68 5/4 15(}.1- 29 ;6 ;o ;6 58 1;! 1L., 32t 10 3/4 
74. 5/42 14/7 6~ 10~t 27 53 27 52 4o 12 3/4 ~- 28 ;/410i 
75.12/42 14/0 62f 147l 55 50 42 65 -1 1~ 1~ 23 ;/41e>f < 76. 1/42 14/11 62{ 10~~ 5"! 35 31 35 42 12-2 :i 28 9-2" 
77· 3/42 14/9 62 104£ 52 33 27 29 4o 12 8 3/427 5/49 3/4 
78.10/42 14/2 62~ 145 41 39 42 50 40 l!ri lot 35~- 10 3/4 
79· 5/42 14/2 65 126 25 29 29 31 59 13 -3/4 10 31 10 
80.11/42 14/1 6; 101-?t 27 33 25 32 35 12 &~- 28 9-~-
81.10/42 14/2 62t 10~ 25 29 . 25 32 32 12-~ 8'-'5/4 29-} 9 3/4 
82. 8/42 14/4 64 .. 101 24 30 25 25 51 12 ;/4 7t 30:~- lot 
a;. 2/42 14/lO 64 7/8 14}~ ;4 40 32 37 45 14 10 3/4 3~ 11 
84. 3/42 14/9 64 7/8 107 25 29 27 31 42 13 9 29i 10 
85. 7/42 14/5 63 104.1- ;4 ;6 32 33 43 12 1/8 at 27 9-~ ·~ 86. 9/42 14/3 66}-. 14%- 34 35 32 42 44 ;o l ;t 58 10 2 :-.! 
87. 5/42 14/7 71-:l- 20~.:1,._ 52 47 40 64 ;4 17 15 38i nt 2 
.!1 123 
Age Ht. Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest Hip y 21 ;y ula men 
88. 4/42 14/8 6~ 126 27 ~1 28 27 ~ 13f 10 ~~ 9 ~/4 
89. 5/42 14/7 7~ 146 25 28 26 28 41 13-:a 9t ~2 la-
90. 7/42 14/5 65 116 25 ~ 27 28 .?8 1.? st 29 .?/41<>! 
91.11/42 14/1 65-?J- 126 27 ~5 . 29 42 4.? 1.? 9 ~A 2~2 10. 
92.11/42 14/1 67 .?/8 170 54 49 46 58 50 14;- 11 36 .?/411 ~/4 
9~· .?/42 14/9 64 l~?t 29 ~ 28 '55 .?4 l{,f 10! .?2 ;/4 lo--} 94. 6/42 14/6 62 16q- 44 4o ~7 51 .?9 llfi· 11 ~7t 10 
95· 5/42 14/7 64 128 26 ~0 27 26 ~~ 1~ 10 ~1 9?a 96. 7/42 14/5 59 92 42 45 ~9 51 49 12 ~ 27 9 97.10/42 14/2 66 ~/8 114 22 ~2 ~1 .?9 .?8 12-~ 9 29i 10 
98. 7/42 14/5 65 1~0 29 ~~ ~0 .?4 .?.? 1~ 11 ~~ nt 
99· 6/42 14/6 60 102 ~2 .?5 ~8 41 .?9 11 9 ,?0 10 
100. 9/42 14/.? 64 125 28 ~ 27 ~ .?.? 1~ 9 .?A ~2§~ 12 
124 
100 BOYS -- 15 YEARS y 
Age Ht. Wt. Chest Arn1 Scap-Abdo-Calf Calf Arm Chest Hip y 21 y ula men 
1.11/41 15/1 6~ 105 24 26 25 27 34 122 8;/4 2&} 1<* 2.11/41 15/1 674 141 26 27 28 50 28 15~ 1~ 37! 111 4 .4 
3-10/41 15/2 67-?J- 107 25 27 25 26 35 12B· &- 5ot 9·3/4 15:~ 2 4. 5/41 15/7 66 133 27 ;o 27 31 36 10 32 ;/4 11 
5· 2/41 15/10 66 5/4 111 ;o 32 27 29 39 12-~- 8 5/4 2~ 9ft 
6.11/41 15/1 63 145ft 58 48 45 57 48 1~- 11 5 2 1Q;. / 2 
7· 7/41 15/5 71i 142 52 45 ;o 4o 57 14 9-} ;o ;/4 ul 
8. 5/41 15/7 65 - 103'} 27 32 28 31 39 12! 8i 27 10 5/4 
9· 4/41 15/8 69 5/4 17~ 47 47 42 58 45 14-;/411 33 11 3/4 
10. 7/41 15/5 l. ;a- 28 ;o 31 32 ;6 1~ 9 ;ot 11 7~ 1 
11-10/41 15/2 61t 96 32 55 26 31 50 1~ 8-~- 2612 9 
12. 5/41 15/7 62 . 105 32 31 27 27 39 1~ 9-§- 2Bft 9 5/4 
1). 5/41 15/7 60 7/8 102 50 '57 31 34 40 llz- 9-~ 29 3/4 9i 
14. 3/41 15/9 69 3/4 138 32 40 29 ;6 4o 1~ lot 31-~- l~ 
15· 9/41 15/3 66~ 115 53 ;4 35 33 ;a 12 8 -~ 29 3/4 10z-
16. 7/41 15/5 6~ 169 49 50 44 64 54 15 3/411~- 37 3/4 10.~ 
17. 2/41 15/10 65-5/8 147 46 49 50 50 24 15 11 40 1<* 
18. 5/41 15/7 68ft 129 . 4o 36 46 38 44 12-:i! ~- 28 3/4 11 ~ 
19. 5/41 15/9 66 158t 4o 54 58 57 57 16 12 5/4 55i n.J.. 4 
20. 2/41 15/10 7ot 171 41 46 45 54 51 14! l2t 35 - 11 -
21.10/41 15/2 6}2 164t 62 44 44 72 56 15 11-~ 3&} loS-
22. 9/41 15/3 62 7/8 105 34 57 32 38 47 12t 9 28! 9-f 
25. 9/41 15/5 70 1/8 150 35 52 28 .36 45 14. 10~- 311 11 
24. 4/41 15/8 65 119-~ 27 52 27 35 58 13 9 5o! 9 5/4 
25. 8/41 15/4 67:J;.. 120 52 55 26 32 4o 1,?t 9 29 10 3/4 
26.10/41 15/2 1' 148 50 ;4 27 58 43 l;i 10~- .?Ot 11 71-:a 
27~12/41 15/0 67 1;8 57 55 31 58 47 14 . 19i 51! 11 
28. 6/41 15/6 65i l09t 28 27 28 31 ;a 12 9· 29-~- 10 
29. 7/41 15/5 76 -.3/4 168 3/4 ;B 33 ;4 36 48 14 11 32-;a 11 
50. 8/41 15/4 67 5/4 139 . 32 ;4 30 ;4 44 13 lW· 51 10~-2 )1. 4/41 15/8 64 5/4 127 42 34 28 59 41 13i'=· 10f 31 lOil·. 14 2 )2. 7/41 15/5 6 4i 15~ 59 ;4 4; 58 48 llf 3~ 10 3/4 
33~ 6/41 15/6 69 3/4 140 35 35 51 41 42 1)t lO:tr 52 3/4 10 
34· 5/41 15/7 69-i- 14o 32 53 32 35 42 13-5/410!- 31 5/4 10.?t 
55· 6/41 15/6 65-3/4 117~- 55 ;4 26 58 59 13 ~- 28 3/4 1(}-~ 
;6. 4/41 15/8 66 5/4 111 59 40 55 41 45 12i- 9 28 1 (}.-1. 
57-10/41 15/2 69-"} 1491a- 56 41 37 46 4; 14 1~- ;;t 10~-
58· 9/41 15/5 70 l/8 164?2- 41 37 29 37 36 14 3/411 ;6 l2f 59· 6/41 15/6 66 5/4 1 55-~~ 58 59 33 48 42 13 3/410~- 31·} 1<ft-
4o. 6/41 15/6 67 120 .35 59 35 40 45 1~ 9-~ 3l.J,_ 10! 4 
41.10/41 15/2 66 109! 38 33 29 32 45 13 9.1 .?lt 9 .3/4 
42. 11/41 15/1 6&} 12.3 27 .32 .32 55 .38 12 .3/4 9-~· 29 11 
4). 4/41 15/8 69! 155 38 38 55 42 41 15 9-i 52-} lli 
y 
Age Ht. 
y 21 ljj 
125 
Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest Hip 
u1a men 
44. 8/41 15/4 69 148ir 44 44 
45. 7/41 15/5 65 134 33 33 
46. 4/41 15/8 58 144~ 49 59 
47 0 4/41 15/8 66~ 144--? 41 42 
48.11/42 15/1 ~ 14~? 35 59 
49. 7/41 15/5 67 - 189 61 48 
56· ;>/41 15/9 67! 129 34 39 
51· 3/41 15/9 67 1/8152 42 42 
52· 2/41 15/10 71i 173 37 35 
53· 1/42 15/11 648· 111t 32 39 
54·10/41 15/ 2 7~~ 190 39 35 
55·11/41 15/1 68 148 -35 35 
56. 7/41 15/5 6&~ 140~ 31 35 
57 0 5/41 15/7 68 ·3/4149-~ 39 33 
58· 5/41 15/7 6}~ 116 ;o 33 
59· 6/41 15/6 72! 167i 36 45 
60. 2/41 1.5/10 65 5/4 111f 31 34 
61. 7/41 15/~ · 70~ 14~2 40 39 
62.12/41 15/0 64 155 53 48 
65-11/41 15/l 62 1/8 108-~ 26 51 
64. 4/41 15/8 66~ 114 30 40 
65. 5/41 15/7 6; 3/4 187 50 4;> 
.66. 5/41 15/7 61 3/4lo4 ;o ;4 
67. 3/41 15/9 57 3/8120 53 . 50 
68 • . 1/41 15/11 68 5/8 135 37 35 
69. 4/41 15/8 59 1)0 35 55 
70.10/41 15/2 6& 137 41 37 
71-10/41 15/2 6)- 1)8 48 48 
72. 1/41 15/11 70 5/8 174 41 ;6 
73· 1/41 15/11 69 1/8138i 34 ;54 
74. 9/41 15/3 6&? 135 ;o 55 
75· 5/41 15/7 69t 250 6) 55 
76.10/41 15/2 6~ 132 31 29 
77 o10/41 15/2 6Bf 192 4) ltO 
78. 7/41 15/5 66t 147 25 28 
79·11/41 15/1 6~ 104~ 29 53 
80. 9/41 15/5 6~ 145 40 37 
81. 6/41 15/6 66 -3/4153i ;>; 39 
82.12/41 15/0 63 7/8120~- 37 39 
B). 5/41 15/7 71 158 ;o 31 
84. 1/42 15/11 6~ 11~ )8 55 
85.12/42 15/0 65i 125! 31 34 
86. 6/ 41 15/6 72 7/8182 62 37 
87. 5/41 15/7 70 146 35 57 
88.11/41 15/1 65 117 26 55 
34 
)0 
48 
42 
56 
46 
52 
;>6 
52 
28 
35 
31 
51 
37 
29 
55 
27 
31 
41 
24 
55 
4o 
)0 
42 
35 
;o 
37 
37 
56 
52 
)0 
51 
28 
42 
28 
29 
34 
35 
29 
32 
50 
29 
35 
)8 
29 
42 44 
41 37 
69 57 
44 50 
43 46 
65 ·, 56 
32 45 
46 48 
4,; 45 
59 58 
42 42 
58 46 
30 39 
47 42 
31 55 
)9 48 
54 41 
)6 45 
50 58 
26 4,; 
35 41 
67 46 
,;6 4o 
62 57 
58 42 
55 40 
4,; 50 
49 52 
56 44 
39 41 
27 58 
65 61 
31 35 
65 54 
)0 35 
30 )8 
35 59 
53 45 
)8 )6 
)0 41 
24 ·;5 
37 45 
53 47 
) "l 42 
;6 44 
y 126 
Age Ht. Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest Hip 
ula men 
gj ~I y 
89. 8/41 15/4 64~ 1;4 4' 41 42 50 42 1' 3/4 l<>f '2 10.} 
90. 5/41 15/7 70 ,;4 16}~ 55 45 40 62 42 14 ,;4 1(}'.,,- ;4 1~ 
91. 5/41 15/7 67.7a 119 ;4 '2 29 ;4 '5 12 ,; 4 9 ~"5/t "5~ 10-92.19/41 15/2 66 ,;4 155 57 '5 35 55 ;6 13 1~ 512 10 ;/4 95· 6/41 15/6 6; ;/8 115 55 38 35 51 45 12'-} 4 2~ lo-~ 
94.12/41 15/ 0 66i 15~~ 38 40 40 44 47 14 10 . 52 ~~ 
95· 6/41 15/6 6~4 148* 40 41 38 52 45 14 l~ 31i lOft 
96. 6/41 15/6 69-7/8 140.~ 28 28 27 50 ;4 14 10 . 512 11 3/4 97.10/41 15/ 2 6;~ 125 32 )6 ;4 ;4 41 17} 9 ;/4 ;o 10 
98. 4/41 15/8 67~ 164 52 4; 41 72 50 15 5/4 12ft 56i lOf 99· 5/41 15/7 69 137 27 26 29 51 ;4 17;~ 11 30 112 100. 8/41 15/4 65 125 35 ;4 ;4 35 59 13! 9"~ 51 lei 
. 127 
100 BOYS -- 16 YEARS 
JJ Chest Arm Scap-Abdo-Ca1f Calf Arm Chest Hip Age Ht. \'it. 
~21!1 u1a men 1. 8 40 16 66 7/8 122 39 35 33 40 39 1~ 1o} 31 111--
2. 2/4o 16/10 68 1/8 1;6 · 35 37 29 30 43 l;t 10z- 30i lot 
;. 8/4o 16/4 69 ;/8 2;51 68 49 52 89 55 15-~ 12 3/440 11 -3/4 
4. 8/40 16/4 71t 151 40 45 42 ;a 4; 12t 10i 37-.~- 10;-
5· 8/4o 16/4 69 1;51 ;8 35 39 4; 50 1) . 9-3/4 31! 10·~;/4 
6. 4/40 16/8 65 7/8 12~! 34 35 36 42 44 l;t 10 32 10} 
7.12/40 16/0 72-~- 154~- 28 37 ;a 39 42 1;i 1~ 35 11 
8. 7/4o 16/5 6~ 148-:~ 45 48 45 57 53 15--l lli ;~ 10;3-... 9-;5/4 9· 6/4o 16/6 64 115 27 35 ;50 ;52 40 1;5 3/4 9i ;o 
10. 2/40 16/10 72 165 38 41 35 37 45 14-~ 11 34t 11 
11. 4/4o 16/8 68 ;5/8 140?r 40 39 35 4; 41 1;5 ;5/4 1o§- 31 3/411t 
12.12/4o 16/0 68 5/8 125 ;58 35 30 ;a 4; 13 ~- ;52 1<* 
13. 2/40 16/10 64 7/8 123 32 32 31 ;6 44 13 10 3/4 ;51 10 
14.12/40 16/0 69 152 39 33 29 35 4; 13 11 34 3/410 3/4 
15.10/40 16/2 69 152 ;6 36 34 25 40 14 3/4 13 30 3/411~ 
16. 7/40 16/5 7~ 141~~ ;52 37 32 39 ;58 13 10~ 31~ 11 
17. 4/40 16/8 7~ 197-§- 42 48 ;a 68 55 1~ 11 3/4 :?7f: 11-?J-
18. 9/40 16/; 69 201 58 50 45 77 53 17 1;5 33h 10 
19.11/40 16/1 72 5/8 190 40 41 ;6 4; 44 16 11-~- ;&.t 11 3/4 2 2 
20. 7/40 16/5 67 1/8 130 ;51 4; 35 ;a 42 1}~ 10 :?1 11 
21.10/40 16/2 71 159-~ )8 ;6 ;52 ;a 45 1* 11 35 9t 
22. 7/4o 16/5 65 5/8 107 :?1 34 28 ;6 45 12--~ ~ 28 9 ;5/4 
2).10/40 16/2 65?~ 140 34 :?7 ~ 47 4o 14 lO:k ;52 :?/410 ,_ 24. ;/40 16/9 68! 133 ;6 29 ;6 ;a 13 9 3/8 31-~- 11 
25. 4/40 16/8 69i 1;51 36 32 30 ;52 :?7 13 % ;a- i~ 26. 1/40 16/11 65-3/4 116 30 ;; 30 :?2 34 1?-t % 3lr 
- 1f 27. 7/4o 16/5 69 15c~ 35 41 30 42 42 142 10 34 11 
28. 8/40 16/4 70 l/8 161-i~ 30 33 37 4; 41 15 11 ;4} 10 3/4 
29. 7/4o 16/5 70 142 ;52 35 32 42 37 13-i 10i 3c~ 10 ;;74 
;o. 1/4o 16/11 67 115-} 39 32 ;51 36 42 12 3/4 9 ;o 1<>§-
;1. 2/40 16/10 67 142 33 35 35 33 42 14 3/4 1(}~- 3lt 10 
;2.10/40 16/2 65! 12c~ :?5 )9 32 :?7 42 13 10 :?1 10~ 
33· 1/4o 16/11 72 t 164 35 34 32 34 45 14 3/4 11 35 1~ 
34.12/4o 16/0 72 3/8 162 :?5 35 30 ;1 ;4 1~~ 11 :;4-t 11 ~ 35· 5/4o 16/7 66 3/4 130 37 39 32 37 ' 42 172· 1(}~~ ;~4 9 3/4 
56. 5/4o 16/7 72 172-~ 55 52 ;o :;4 35 14~ n·-;/4 ;4~- 10 3/4 
37. 8/40 16/4 66 :?/8 114 37 34 ;6 45 46 11 3/4 10 30 9 3/4 
;a. 5/40 16/7 70ft 14cY- 32 ;o 28 35 4o 1~ lot 32 10~ 2 
39· 6/40 16/6 65 136 33 42 31 35 45 1~ 1(};1. 33 1~ 
144- 2 4o. 9/40 16/3 70 3/4 151-ft 31 ;56 31 :;4 43 11~ 33~ lOl:-41. 3/4o 16/9 65 129 29 31 ;o 36 39 1)'~~ 1of 314 Hr.} 4 
"' 42.12/40 16/0 65i 129-~- 35 35 31 42 46 17~ 10 - ;51-~- 8 3/4 
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y 
Age Ht. 
y 21 y 
Wt Chest Arm Scap-Abdo-Ca1f Calf Arm Chest Hip 
ula men 
43. 6/40 16/6 6~ 1)2-~ 54 :?0 32 36 
44. 4/40 16/8 7&- 15%- 38 29 29 41 
45.10/40 16/2 67t 1)8 33 37 28 39 
46. 3/40 16/9 6&~ 13~~ 31 33 31 35 
47. 2/4o 16/10 71 -3/4 137 31 31 28 :?0 
48. 3/40 16/9 68 3/4 168 27 . 35 32 27 
49. 6/40 16/6 69i- 1)0 27 ;o 28 )1 
!)0. 4/40 16/8 68- 167t 36 ;s 54 49 
51· 6/40 16/6 68 1/8 156;i 28 30 29 33 
52· 7/40 16/5 64 )/4 137- 29 32 35 )8 
53-12/4o 16/o · 67 189 46 ;a ;a 47 
- 54· ;/40 16/9 70 160 ;a 37 32 35 
55· 2/40 16/10 6~~ 160 39 ;4 )1 28 
56. 5/4o 16/7 64 140 30 52 31 37 
57· 6/4o 16/6 67 )/8 162 29 ;4 31 29 
58· 1/40 16/11 73 187t 49 44 39 56 
59· 9/40.16/3 69t 5~74 4o ;;6 32 ;o 
60. 8/40 16/4 65 139 32 . 41 )0 36 
61. 6/40 16/6 72 1/8 164i- )4 37 33 44 
62. 3/40 16/9 67i 15~2 33 40 31 ;4 
63.10/40 16/2 71 -3/8 142 )9 41 ;o ;6 
64.10/40 16/2 71t 151 31 37 29 40 
65. 1/40 16/11 66 7/8 153 37 37 32 46 
66. 4/40 16/8 64 5/8 121 33 )2 32 36 
67. 6/4o 16/6 66i 128 33 37 30 33 
68. 5/40 16/9 71 - 16) 28 '' 36 36 
69. 8/40 16/4 69i 119i )2 37 31 29 
70. 8/40 16/4 64t 12~~ 33 )6 29 38 
71. 5/40 16/7 66i 154-~ )0 35 33 42 
72. 6/4o 16/6 71 3/4 17}} 32 33 33 ;4 
73· 6/4o 16/6 67 190 46 39 )8 58 
74. 4/4o 16/8 70 111 50 42 ;4 46 
75· 5/40 16/7 64t 144~ 29 33 33 39 
76. 1/41 16/11 69 7/8 15~ 29 29 29 58 
77.11/4o 16/1 65~ 13r~ 30 54 55 39 
78. 8/4o 16/4 69i 143 27 29 31 33 
79· 6/4o 16/6 6&t 140 29 )1 32 ;4 
80. 6/4o 16/6 7~ 167 35 35 31 35 
81. 1/40 16/11 66-} 175~- 35 37 37 57 
82. l/4o 16/11 68 3/4 137~ 42 40 35 45 
83.10/40 16/2 74t 160 38 38 37 35 
84. 6/4o 16/6 68 -1/8 149 28 31 30 28 
85· 6/40 16/6 6~~ 138 28 32 28 26 
86. 4/4o 16/8 68t 124 37 30 29 )1 
41 l ;i 10~ 33 10 3/4 
40 14~- 10 3/4 33 11} 
45 1;i- 1~ ;a. 10 
42 1}~- 11- 3lt 1<M-
)7 1) 9i 32 3/4 12± 
41 15 11i ~~ 11~ ~~ it~ 1il14 ~ 1~ 
40 13 10 3~ 11 -
41 1~ 10 3/4 33 · 11 
4o 15 12 41 11* 
44 14 11t '' 10 3/4 40 14 11-z ;4 lei-
41 13 11 33 10 
40 14~ lli 54 11 
47 16 12 -3/4 3~ 11t 
41 15 11 ;/4 35 11 
42 l}lt 121~ 33-?t 10 3/4 
48 14-~ u! ;4 l l-!-
41 16 11- 3~ 11 -
46 12 3/410 34 11 
48 14~ 10 3;1 -11 3/4 
47 15, 1~ ;~ 11 
44 12:;- 9-::s- 31-;'5" 1~ 
40 13~ ~ 31- 1~ 
r:;("l 141.. 11 x:z:J" 1ok-/v 2 //2 2 
·:z:.A 11 9;1. :z;~ 1'* 
./'-' 2 / 2 4 
23 12 3/410 3/4 30 3/4 11 -
45 14 11 3/4 35 3/4 10 
;6 15t 11 3/4 36 12 
47 16 12ft 4% nt 
43 14 12 36 )/4 11 -
43 13 3/412 ;4-~ 1~-
42 14 11~;- 54 3/4 11 3/4 
42 13 1o* 3~ 10 ;/4 
;a 14 1ol 34~ 1o1 
39 12 3/4 11 32 10 . 3/4 
31 14:-t 10 3~- n t 
4o 16 12 37 · 1~ 
4o 17§- 9 30 11 
45 l lJ.i 10 33-~- 12i-
)4 14- 12 3~ 1012-
;4 14 12 3&} 10 3/4 
38 1;-~~ 9i- 312 11 
\ 
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Age Ht. Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest Hip 
Y21Y ula man 
87. 8/4o 16/4 65-ia 105 29 34 28 ,30 .38 1~ at ?0 lW-
88.10/40 16/2 69 ,3;2H 70}48 40 59 50 47 14 ... ,3/4 11 .3/4 ?> 7-~ 11~ 
89 .10/4o 16/2 71 5/8156 .37 .38 .31 40 4o 15 5/4 1~ 5.3 12 
90. 7/40 16/5 6~ 128 51 57 .38 40 47 15 10 1~2 10 .3/4 2 
91. 5/4o 16/7 68 121~ 40 35 28 52 42 11 5/4 1~ 30 3/41 o?t 92. 6/40 16/6 70 155 30 37 34 31 47 14 34 11 
95· 4/40 16/8 6§! 141 36 42 35 45 41 14 l<>i 32-t 10 94. 5/40 16/9 6 4 157 41 48 .38 57 49 14 5/4 11 5/4 5G:a· 9?t 
95· 5/4o 16/7 65t 135 29 31 :?0 58 4o 15 ll 5~~ 10i 
96. 6/40 16/6 66 1:?0 29 :?0 50 57 47 13 11.1. 33i 10 --:2, 4 
91· 3/40 16/9 71 162 51 .38 55 52 47 14 10 3/455- nt 
98.10/40 16/2 69 168 47 40 58 48 45 141~ 11-~ ?>6 11-} 
99· 7 /4o 16/5 64 151 41 49 ?>9 56 47 14 3/4 11f 36t 9 ~3/4 100.11/40 16/1 72 160 27 37 50 .38 57 15ft 1(}4 ;4. 11 3/4 
130 
100 BOYS -- 17 YEARS 
y 
Age Ht. i'Tt. Chest Arm Scap-Abdo-~a1f Calf Arm Chest Hip 
y 2/ y u1a men 
1. 6/59 17/6 10 14~c 51 55 ;6 
2. 7/59 17/5 71 165- 28 35 29 
3·10/39 17/2 71 ;/4 212 54 51 41 
4. 9/39 17/3 69 137 ;4 37 31 
5-11/39 17/1 74 7/8 158 )2 55 52 
6.12/39 17/0 67 7/8 140 38 4o 35 
7. 8/38 18/4 65i 145'} 32 31 30 
a. 10/59 17/2 65t 153 ·· 30 32 27 
9. 5/59 17/7 71· 141 30 34 ;4 
10. 5/39 17/7 67 150 ;o 34 32 
11. 3/39 17/9 70 3/4 177 46 47 40 
12.12/ 59 17/0 7~l 129 55 35 30 
13. 8/ 39 17/4 7~ 151~- ;o 41 55 
14. 12/39 17/0 70 ; /4 135 52 42 ;; 
15. 5/39 17/9 67 12a-~ 2a 29 21 
16. l/39 17/11 67% 1;4 53 ;6 28 
17.12/39 17/0 6~ 15~~ ;6 45 41 
18. 6/59 17/6 67 117 28 28 ;o 
19. 5/59 17/9 65 159 51 53 29 
20. 5/59 17/9 . 70~ 184~- 58 59 37 
21. 6/59 17/6 7oi 152 51 53 52 
22. 5/39 17/9 69 141 27 31 28 
23.10139 17/3 6~~ 144~ ;o 32 ;o 
24. 4/59 17/8 69'2 150 29 29 52 
~5· 9/59 17/ 3 70 7/8 208 45 4; 42 
26 •• 8/39 17/4 69 16~~ 36 ;6 ;4 
27· 7/ 39 17/5 71 5/4 175 55 35 39 
28. 1/40 17/11 6&~ 142t 59 53 51 
29. 9/40 17/3 67 158 28 29 28 
50.12/ 39 17/0 65 3/4 139t 50 31 ;o 
31· 5/ 39 17/7 71 3/4 177 36 35 ;; 
32. 4/59 17/8 76t 175?z 32 33 28 
33· 1/40 17/11 65~ 113 51 ;4 32 
;4. 7/39 17/5 67 129 29 28 29 
35· 6/58 18/6 71~ 123 51 ;o· 25 
;6. 1/37 18/11 6&l 15lt ;o 51 ;; 
57. 2/59 17/10 68 3/4 126! 28 28 27 
,a. 7/39 17/5 70i 20~- 48 4; 4o 
39· 7/39 17/5 6~ 11)-~ 53 34 32 
40. 4/39 17/8 6~ 1,;0 26 39 26 
41. 6/38 18/6 67 3/4 16~ 56 ;4 52 
42. 5/59 17/7 67 5/4 150 52 32 -'5 
,;2 
-'5 
58 
,;o 
,;,; 
-'5 42 
32 
,;1 
32 
50 
55 
45 
39 
31 
58 4,; 
27 
32 
54 
57 
,;2 
57 
;o 
60 
40 
50 
30 
;4 
35 
45 
53 
41 
53 
;4 
55 
28 
57 
5-' 29 
42 
52 
52 
46 
49 
;4 
42 
40 
40 
4; 
;4 
4.? 4; 
4; 
41 
59 
37 
39 
46 
56 
.;9 
47 
40 
53 
40 
40 
47 
44 
41 
57 
56 
55 
42 
41 
49 
41 
45 
41 
40 
49 
56 
37 
45 
58 
1)-t 10 3/4 34'2 11 
142- 11 ,;/4 ;4§- 10 .;/4 
17t 12 3/4 ;a. 11 
14. 9t ;2! 10 5/4 
l4t lo; 52i- l~ 
14~ lQi 35 · 11 
14 1L 5,; lOft 
15 11 ;4 11 .;/4 
l;i 10 52 10 3/4 
14. 5/411~- 32 ,;;4 10 .;/4 
14 11-fr ;6 1~ 
15:~ 10 29i- 10-5/4 17~ 1~} 35 · 11 
12 10 52 10 3/4 
15 Shl:r 31 5/4 1 o--~ 
13 lot ,;2 11 
14 3/41~ 57~ 10 
1 "" 118 10 5lt 1~ 
14 11 31t 10 5/4 
1 ~ 12t 57 n-t 
15-i- lot 53t 12 -
1~- 10- 32 11 5/4 
15 3/411~ 55 5/4 10:f 
12 10 31 5/4 10 -5/4 
15-i'z 15 5&~ 11 5/4 
14 3/412 56 11 
l4f 11~ ~ lli 
12'c 11~ 5,; .;/4 10 3/4 
15 12 . 56 10 3/4 
1~ 11 35'~- 10 5/4 
15 11% ;6 10 3/4 
14 n . 35-~ 13 
1 3 9-~- 29} ~~ 
15 10 32t 10 
113/4 9± 3% lei 
l;t lot 51! 11 . 
12 . 9 5/4 51 3/4 ll~ 
15 12 3~ lli 
12 9--~ 31 3/4 10 5/4 
12 ;/4 10 32 9 5/4 
15 12 36 3/4 n t 
14 11 ;4 10 
131 
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Age Ht. Wt. Chest Arm Scap-Abdo-Ca1f Calf Arm Chest Hip 
Y 2/ !i/ ula men 
4;. 4/39 16/8 70 7/8 231t 42 ;a 
44.10/39 17/~ 7~~ 170 50 ;; 
45. 7/39 17/5 75 5/8 181 31 35 
46.10/;8 17/2 67t 140 51 52 
47.11/59 17/1 72 3/4 166t 50 ;o 
48. 5/59 17/7 69i 139 51 55 
49.12/59 17/0 6~t 121 27 ;4 
50· 9/59 17/5 68 7/8 154 41 42 
51. 5/59 17/7 72i 15~f 50 38 
52· 8/59 17/4 73t 171-z- 59 45 
55· 6/59 17/6 67 5/8 151 52 50 
54· 6/39 17/6 7CYit 151y 28 50 
55· 5/59 17/7 71 . 1512 ;4 ;4 
56· 2/59 17/10 71 5/4 171 55 55 
57· 7/59 17/5 67t 126 4531 55 
58· 6/59 17/6 7ot 176 42 
59· 7/39 17/5 65i 158 58 44 
60. 1~/59 17/8 66 . 5/4 159 40 41 
61.10/59 17/2 65 1/8 177 51 52 
62. 7/39 17/5 6&~ 147 56 58 
6;. 8/59 17/4 64 150 59 35 
64. 6/59 17/6 69 157t 27 51 
65.12/4o 17/0 67 7/8 140 ;o 55 
~6. 7/39 17/5 66i 119} 29 32 
67. 5/59 17/7 6~ 15~} ;6 39 
68. 4/39 17/8 69 3/4 149 35 32 
69. 7/39 17/5 66t 147 25 28 
70. 4/39 17/8 69 5/4 1~~ 56 41 
71.12/59 17/0 67 ;/4 1;;-} 35 51 
72.10/;9 17/2 67 ;/4 145; ;o 51 
73-11/59 17/1 72 5/4 17~ ·39 ;6 
74.11/39 17/1 6~ 18(}~ 59 40 
75· 9/58 17/5 66 -5/4 157 32 35 
76. 9/39 17/3 68! 15%- ;4 ;6 
77· 7/59 17/5 68 142 26 ;o 
78. 5/39 17/7 7~ 14~ 29 51 
79· 9/39 17/3 66t 179 ;6 40 
80. 5/39 17/7 68.7/8 156 28 52 
81. 8/39 17/4 67~ 140~ 28 35 
82.11/39 17/1 67t 14;1- ;6 4o 
a;. 8/59 17/4 6&:z- 141 55 58 
84. 7/59 17/5 65ft 167~ 54 41 
85- 8/59 17/4 68 7/8 15}1- 29 58 
86. 1/59 16/11 72i 167t 55 ;4 
57 
35 
52 
27 
28 
29 
26 
4o 
50 
56 
;4 
;4 
51 
52 
50 
57 
55 
56 
44 
55 
55 
29 
50 
51 
55 
52 
28 
51 
28 
29 
55 
40 
55 
51 
50 
54 
40 
28 
29 
55 ;o 
56 
52 
31 
52 52 171,- 1.5-} 4();. 11 
40 49 1lrf 11 3/4 j6! 12 
4o 41 11 11 56-~- 11 3/4 
;4 42 l}'p 1<* 55~· 11 
56 42 15i 10 5/4 ;4 11 5/4 
54 4o 15. 1<» ;lli· 1o-~ 
50 4o 19;- ~ 29! n! 
6; 48 1.5-z- 1~ ;6! 11 . 
56 40 13 5/410! 55i 11 
4o 25 15 9-3/4 ;4 1~ 
;4 58 1 3-~- 10 51t 10 ~ 5/4 
57 42 1;i 10 ;/4 54t 10 5/4 
59 ;6 14 lei 35t 10 3/4 
57 ;4 15i 1~~- 53 . 3/4 11 ;/4 
59 . 42 13i 10 ;o ;/4 10 
49 45 14.;/4 12 3/4 35 11 
45 44 15 5/4 11 ;4 10 ;/4 
42 44 1~ 10 50 3/4 lei 
46 51 15-3.A 1~ ~ lei 
;9 40 l;i 10-·5/4 ;4:} lot 
42 41 . 14 12 ;~ 11 
32 40 12 ;/410 35 10 
58 40 1~ leY} ;2 11 
32 57 15 10 28 10 3/4 
48 59 1~ 10 5/4 5~~ 10 ;/4 
;4 56 14 1~~- 52-i lot 
;o 55 15 10~ ;4 11 
59 56 13 ;/4 nt ''* 11 25 55 12! &:a 35 . 11 
;6 42 1; ;/41o 54 11t 
40 48 1~ 1~-f ~ 10i 
48 50 1~ 12! ;&2- 12 
40 46 1~ 112 36t 11 
45 44 14 . 5/41lt 35 . 3/4 10 5/4 
35 58 13 112 ;; 1~ 
51 41 l}i 10 ;4 5/4 10 5/4 
62 49 1~ 1a- 37-1s- 11i 
33 39 13 1~ 3~ ~ 
55 42 l;i- 1<* 57i 1~ 
45 46 15-5/410 5/4 ;4i 9 . ;/4 
48 49 14 10 ;a . 11 
45 42 11Jt l2t 37 l(}f 
56 45 14 12 ?5 1~ 
38 33 15 10 5/4 32 nt 
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Age Ht. Wt. Chest Arm Scap-Abdo-Calf Calf Arm Chest Hip 
y 21 1Y ula men 
87. 4/"59 17/8 65 "5/4 155 39 "52 3"5 57 47 14* 12 3~ 1~ r 2 88. 6/)9 17/0 67 7/8 lli-0 30 35 30 )8 40 l)t 1(}.:1.. 32 11 2 
89. 7/39 17/5 75 3/4 rt4 40 41 33 45 41 14 l0i1,· 34 3/4 12 
90. 3/39 17/9 68 156 36 39 34 47 47 14 3/410f 34 nt 
91.12/39 17/0 70 3/4 14~ 31 32 31 31 38 14 1~ 31-fa- 11 
92. 7/39 17/5 66 7/8 157 29 32 30 .51 36 141 11 36 10-:S. 
93-12/39 17/0 64 . /8 15~ 40 3"5 34 60 50 14 .5/412l 34 10 ... 3 
94. 9/39 17/3 65 3/8 151 37 36 )8 50 44 14-i 11 3/4 3 4 3/4 9-~ 
95· 3/39 17/9 6~ 145 41 42 37 4) 44 12 10f 31 11 
96. 2/39 17/10 70 151 31 33 30 32 "59 11;!- lot 32 11 
97· 5/39 17/~ 67t 138 30 34 29 37 39 1n 10-3/4 31 11 
98. 9/39 17/"5 72 170 "59 40 "51 4) 4o 13.5/41%- 34;~ 111,_ 2 
99· 6/39 17/6 64 168 39 41 )2 42 41 14 12 36 11 
100. 1/39 17/11 68 140 34 37 33 4) 41 1-4-~ 10.t,_ 34 11-i 2 
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Table.15. Form for Recording Original Skinfold and Other 
Anthropometrioal Measurements 
Name • ~t.hni ~ 
. ' 
'· 
Au~ Grade Height Weight Chest Arm ScaDU.la Abdome1 Calf Ca1f' Arm 
--
I I 
r 
--------------------+------~----~-----r----~------~-----r-----1------+-----~-----+------+-----4-----~ 
·----a...---4-- -- ---'---+----+----+----t----+----+------f.----1------4------+----1 
i---------- -- -- ---f---· 
•. •, 
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